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NOVAYA  ZEMLYA,  A  RUSSIAN  ARCTIC  LAND 

By  Olaf  Holtedahl 
University  of  Christiania 

Introductory  and  Historical 

The  twin  islands  of  Novaya  Zemlya,  curving  like  an  immense  arc  from 
northwest  to  northeast,  stretch  northwards  for  no  less  than  l  ,000  kilometers 
into  the  Arctic  Ocean,  west  of  the  point  where  European  Russia  touches 
Siberia.  It  was  the  efforts  to  find  the  northern  sea  passage  to  the  rich  coun¬ 
tries  of  the  E^st  that  led  the  first  Western  Europeans  to  Novaya  Zemlya 
in  the  sixteenth  centur>'.  The  way  to  the  White  Sea  and  the  mouth  of  the 
Dvina  having  been  found  by  Chancellor  on  Sir  Hugh  Willoughby’s  well- 
known  expedition  in  1553,^  the  English  Muscovy  Company  in  1556  sent 
out  another  expedition  led  by  Stephen  Burrough,  who  had  taken  part  in 
Chancellor’s  voyage,  with  instructions  to  find  his  way  to  the  Siberian  rivers. 
He  did  not  achieve  this  object  but  penetrated  as  far  as  the  Kara  Strait  and 
the  southern  part  of  Novaya  Zemlya.  Nevertheless,  Burrough  cannot  be 
called  the  discoverer  of  these  islands,  as  they  were  already  know'n  to  the 
Samoyeds  and  hunters  of  Northern  Russia,  who  called  them  Novaya 
Zemlya,  i.e.  the  New  Land.  During  the  last  decade  of  the  sixteenth  century 
the  Dutch  began  their  voyages  in  the  northeast.  In  1596  Willem  Barents’ 
last  and  most  famous  voyage  took  place,  on  which  occasion  he  first  redis¬ 
covered  Spitsbergen  and  then  sailed  round  the  northern  cape  of  Novaya 
Zemlya.  Afterwards,  however,  his  ship  was  caught  in  the  ice,  and  he  had  to 
winter  on  the  east  coast  at  about  latitude  76°  15'  N.  As  is  well  known, 
Barents  himself  never  returned.  He  died  from  illness,  but  his  men,  after  an 
adventurous  voyage,  finally  reached  Kola  in  northern  Russia  in  the  ship’s 
Ixiats. 

During  the  seventeenth  century  several  impnirtant  Dutch  and  English 
expeditions  explored  the  seas  around  Novaya  Zemlya,  and  well  on  in  the 

>  Willoughby  hai  br«n  accrrdited  with  sighting  Ciooae  Land,  the  westernmost  part  of  Novaya  Zemlya,  but 
Nordenskibld  does  not  consider  this  probable  (The  Voyage  ol  the  Vega,  London,  1881,  Vol.  I,  p.  63). 
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eighteenth  c'entury  the  Russian  e\- 
plorations  iK^gan.  Of  these  the  hc^t 
known  are  I.osehkin’s  and  Rosinys- 
slov's  voyages  alK)ut  1760.  The  latter 
explored  the  Mat(K'hkin  Shar,  the 
long  winding  sound  which  severs  the 
country  into  two  parts.  But  it  was 
not  until  1820  that  the  Russian  au¬ 
thorities  t(K)k  up  the  exploration  of 
Xovaya  Zemlya  in  earnest.  IJeu- 
tenant  (afterwards  .Admiral)  l.iitke 
investigated  and  mapix“d  roughly 
large  areas  of  the  west  coast  in 
1821-1S24.  lmjx)rtant  geographical 
investigations  were  carried  out  0,1 
the  east  coast  in  1H32  1835  hy 
Bakhtusov,  the  last  two  years  in 
conjunction  with  Zivolka.  Since  that 
time  the  islands  have  lx*en  visited 
hy  numerous  exixxlitions,  Ixuh  Rus¬ 
sian  and  others.  l)ut  it  would  carr> 
us  t<K)  far  to  take  up  in  detail  these 
more  recent  explorations.  .\  great 
many  Kuro|)ean  nations  ha\e  at  »»ne 
time  or  another  contril)ute<l  to  the 
work,*  and  I  may’  mention  that  an 
especially  important  contribution  to 
our  knowletlge  of  the  northernmost 
part  of  Novaya  Zemlya  has  been 
given  by  Norwegian  sailors,  who  in 
their  small  sailing  vessels  have  made 
numerous  voyages  in  these  waters, 
especially  in  the  y’ears  about  1870. 
for  seal,  walrus,  and  jxdar  l)ear  hunt- 


In  spite  of  these  explorations, 
however,  Novaya  Zemlya  is  still  in 
many’  res|)ects  a  little-known  region. 
The  cast  coast  of  the  northern  island, 
where,  even  in  summer  time,  the 
drifting  ice  makes  navigation  es- 

*  Scf  for  example  Chark'R  Wnard:  Dans  I'Ocean 
Glacial  rt  en  Nouvelle  Zemble.  Paris.  i9og  (list  <f 
rhkf  expeditions  on  pp.  189-190,)  and  id'm:  t’n  M 
cliri  les  SamoyMes,  Paris.  1921.  reviewed  elsewtierr  in 
this  number  of  the  Gfotraphiiol  Rrrint. 
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|K.*fially  ditihcult.  is  in  ever>’  respect  very  little  known,  even  from  a  purely 
rfonraphical  jKiint  of  view.  Not  even  the  main  features  of  the  coast  line 
are  known.  Detailed  and  correct  maps  are  entirely  lacking  for  practically 
the  whole  coimtr>’;  thosi*  which  exist  are  mainly  sea  charts,  including  only 
a  few  limited  areas,  mostly  on  the  srnithern  island,  principally  near  the 
.Sanioyed  colonies. 


('.ENERAL  GeO(;R  \PHY  AND  PHYSIfXlRAPHY 

Novaya  Zemlya  is  divided  into  two  islands  by  the  narrow  Matix'hkin 
Strait.  This  dividing  line,  however,  does  not  in  any  way  signify  a  lx)undar>- 
lietween  two  areas  of  different  character.  The  country  just  north  of  the 
sound,  and  that  south  of  it,  are  in  ever>’  resjxx't  identical  both  as  regards 
surfare  formations  and  geologx’,  and  Novaya  Zemlya  may  l)e  regarded  as  a 
gtxtgraphical  unit.  Stretching  from  latitude  to  77°  N.  the  island 

exhibits  wide  differences  in  the  south  and  north,  as  regards  the  ice  covering. 
There  are  also  considerable  differences  in  altitude.  Novaya  Zemlya  is  the 
remnant  of  an  ancient  mountain  range  folded  up  in  Permian  time.  To  a 
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great  extent  the  same  geological  strata  run  lengthwise  through  the  countr}-, 
but  the  exposure  of  the  several  series  of  strata  varies,  and,  as  the  various 
rocks  weather  ver>’  differently,  we  have  a  varied  relief. 

The  middle  part  of  the  southern  island  shows  a  comparatively  low,  yet 
broken  relief  developed  on  strata  of  shale  alternating  with  sandstone,  a 
formation  referred  to  as  Permo-Carlx)niferous  by  the  Russian  geologist  M. 
Chernyshev  who  in  1895  made  a  cross-countr>’  journey  a  little  north  of  the 
72nd  parallel.  A  great  part  of  the  surface  is  less  than  300  meters  above  sea 
level,  and  the  greatest  altitudes  probably  do  not  here  exceed  500  meters.  The 
low-lying  (ioose  Land,  the  broad  peninsula  forming  the  westernmost  part  of 
Novaya  Zemlya,  has  an  average  elevation  of  less  than  70  meters  above  sea 
le\el.  It  is  strewn  with  numerous  large  shallow  lakes. 

Both  south  and  north  but  especially  north  of  this  middle  area  of  the 
southern  island  we  meet  with  higher  country’.  To  the  south-southeast  of 
Kostin  Shar  rise  ridges  that  probably  attain  heights  of  600-700  meters, 
whilst  in  the  north,  towards  the  Matochkin  Strait,  altitudes  of  1,000  meters 
and  over  are  found.  These  higher  areas  consist  of  a  series  of  harder  rocks, 
sandstones,  quartzites,  conglomerates,  and  dolomites  which  in  part  belong 
to  the  uppermost  Cambrian,*  in  part  to  the  Devonian,  while  in  an  extreme 
western  belt  are  Carlxmiferous  limestones.  Chernyshev .descrilxxl  a  compar¬ 
atively  well  defined  lx)undar>’,  along  a  line  of  faulting  Ixtween  the  moun¬ 
tainous  area  near  Matochkin  Strait  and  the  lower  land  to  the  south.  In 
reality,  however,  no  such  fault  seems  to  exist,  and  there  is  a  gradual  change 
in  the  landscape,  which  rises  regularly  to  the  north. 

Between  73°  and  75°  there  is  along  the  west  coast  a  strip  of  low,  flat 
land  sometimes  as  much  as  10  kilonteters  in  breadth  and  less  than  100  meters 
in  height.  This  strip— and  no  doubt  Got)se  Land  too — corresponds  to  the 
coastal  plain,  strandflaten,  of  Norway  and  .Spitslxrgen,  cut  by  marine 
erosion  at  a  time  preceding  the  last  complete  glaciation  of  the  islands.  From 
this  plain  sharply  defined  mountains  rise  abruptly  up  to  the  height  of  700- 
1,000  meters — probably  nowhere  exceeding  1,100  meters.  Such  elevations 
are  maintained  to  alx)Ut  halfway  across  the  island  where  the  mountains 
gradually  become  lower,  until  near  the  east  coast  they  give  way  to  plateau¬ 
like  landscapes,  with  altitudes  of  300-500  meters.  It  is  in  these  middle 
latitudes  that  we  find  the  most  typical  fiord  topography,  with  narrow’  fiords 
reaching  from  30  to  40  kilometers  inland.  On  the  softer  rocks  of  the 
mountain  slopes  we  find  a  characteristic  development  of  beautifully  defined 
raised  beaches,  terraces  cut  in  the  shore  line  during  a  late  Quaternary’  sub¬ 
mergence  of  the  land.  The  highest  terrace  that  is  undoubtedly  marine 
lies  200-240  meters  above  sea  level,  the  difference  in  different  places  Ixing 
due  to  an  uneven  raising  of  different  parts  of  the  land  mass.  That  these 
terraces  represent  old  beaches  is  proved  also  by  the  occurrence  of  marine 
mollusks  at  corresponding  heights.  At  Archangel  Bay  shells  were  found  at  a 

*  Thr  rrernt  rumination  of  thr  paleontological  material  collected  during  the  Norwegian  expedition  has 
shown  the  rather  unexpected  fact  that  the  oldest  Paleosoic  formation  is  represented  in  Novaya  Zemlya. 


Kic.  3 — Rivrr  on  glacier  on  the  Gorbori  Islands,  northwestern  coast  of  Novajti  Zemlya.  (Photograph 
by  O.  T.  GrOnlie.) 

Fig.  4 — Glacial  plateau  about  1,650  f.>et  above  sea  level  north  of  the  inner  part  of  Mashigin  Fiord.  In 
the  foreground  the  snow  has  melted,  exposing  the  old  dark  ice.  (Photograph  by  O.  T.  Grdniie.) 

Fig.  s — Front  of  glacier  (height  about  100  feet)  on  the  southern  side  of  the  narrow  inner  part  of  Mashigin 
Fiord.  (Photograph  by  R.  Lund.) 
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Kig.  7 


Kk;.  6 — The  innermost  nart  of  th’ssimyannii  Fiord  (N'amelem  Bay),  western  roast  of  Novaya  Z-mlya. 
\<ite  the  raised  beaches  on  the  fiord  walls  and  the  widespread  delta  deposits.  (Photograph  by  R.  Lund.) 

Fig.  7 — The  middle  part  of  Matorhkin  Strait,  the  channel  dividing  No\’a>’a  Zerolya  into  two  island^ 
(Photogtapli  by  R.  Lynge.) 


Fic.  S — An  Arctic  desert.  The  g-wthem  gide  of  Pankratyev  Peningula,  northwestern  coast.  The  cliffs  defining 
the  coast  line  are  30  to  60  feet  high.  (Photograph  by  B.  Lynge.) 

Fig.  9 — Driftwoid  along  the  inner  part  of  th~  bay  on  the  southern  side  of  Pankratyev  Peninsula.  Rais'd 
heaches  at  several  levels  are  cut  in  the  moraine  hills  in  the  background.  Beyond  is  th?  inland  ice.  (Photograph 
by  B.  Lynge.) 
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height  of  2y)  meters  by  the  recent  Norwegian  expedition.  Small  isolati  1 
glaciers  occur  as  far  as  30-40  kilometers  south  of  the  MatcKhkin  Strait  l)at 
not  farther  south.  No  glacier  reaches  the  sea  along  the  strait,  but  one  gla¬ 
cier  on  the  north  side  has  its  lower  end  on  the  lowland  very  near  the  sound. 
From  about  74“  northwards  glaciers  reach  the  inner  ends  of  the  fiords,  and 
their  dimensions  constantly  increase  northwards.  On  a  sledge  trip  from  the 
Mashigin  h'iord  to  the  Zivolka  Fiord  on  the  east  coast,  I  crossed  from  coast 
to  coast  on  glaciers  whose  surface  was  generally  less  than  400  meters  above 
sea  level.^  Inland  at  these  latitudes  there  is  more  ice  surface  than  rock. 


Fig.  10 — Flowering  plants  of  the  eastern  part  of  Matochkin  Strait  (latitude 
73°N.).  Siiene  acauUs  writh  Myosolis  and  Papam.  (Photograph  by  B.  Lynge.) 


Farther  north,  the  glaciers  liecome  still  more  dominant,  and  at  76®  we 
may  speak  of  inland  ice.  Practically  speaking,  the  mountains  rise  above  the 
ice  only  near  the  coasts.  The  ice  there  also  forms  an  integral  part  of  the 
coast  line.  The  western  coastal  mountains  north  of  76“  occasionally  rise 
to  1,000  meters  but  are  most  often  considerably  less.*  Concerning  the  east 
coast  exceedingly  little  is  as  yet  known. 

Biology 

The  fauna  and  flora  of  Novaya  Zemlya  are  in  general  ver>'  like  those  of 
Spitsbergen.  The  reindeer,  which  was  formerly  fairly  common,  is  now 
mainly  found  along  the  east  coast;  and  where  the  ice  lies  close  to  the  shore 
the  polar  l)ear  often  lands.  The  polar  fox  also  is  rather  common.  Of  smaller 
mammals  there  are  species  of  lemming.  In  the  fiords  and  on  the  ice  near  the 

*  OUf  Holtrdahl:  A  Crowing  of  Novaya  Zrml>’a.  Gtogr.  Journ.,  Vol.  S9.  1922.  pp-  370-375. 

*  Cf.  the  map  made  by  Lieutenant  Sedov'i  Wintering  Expedition  1912-1913.  publithed  in  L.  Breitfuw’t  arti¬ 
cle  on  the  expedition  in  Zaptski  pc  tidro^rafii,  Vol.  42,  191S.  Petrograd. 
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coast  we  meet  various  species  of  seal  (especially  Phoca  barbata  and  P. 
joetida)  in  great  number,  and  on  the  east  coast  also  the  walrus.  The  white 
whale  {Delphinapterus  leiicas),  which  was  formerly  very  common,  is  still 
seen  along  the  shores. 

As  in  other  Arctic  islands,  the  main  characteristic  of  the  higher  fauna 
is  the  bird  life.*  Cieese  of  several  siiecies  are  seen  in  enormous  numbers  in 
the  lowlands,  especially  on  the  southern  island,  eider-ducks  are  very  com¬ 
mon,  and  there  are  innumerable  precipitous  cliffs  where  thousands  of  looms 
(Briinnich’s  guillemots,  Lomvia  bruennichi)  and  various  species  of  gulls 


Fig.  II — FluwerinK  plants  at  Serebryanka  Bay,  north  ot  the  western  end  of 
Matochicin  Strait.  ValeriaHa  capitaUt  and  Krasses. 


(esjjecially  Rissa  tridactyla  and  Larus  glancus)  have  their  breeding  places. 
There  is  also  an  abundance  of  smaller  birds,  among  others  several  species  of 
stints  {Tringa)  and  the  snow  bunting  {Plecirophenax  nivalis),  the  latter 
l)eing  the  most  common  land  bird  seen.  Of  larger  land  birds  might  be  men¬ 
tioned  the  snowy  owl  {Nyctea  scandiaca).  On  the  southern  island  Bewick’s 
swan  (Cygnus  bewicki)  is  found.  The  rivers  and  lakes  generally  are  poor  in 
animal  life,  but  a  fine  species  of  salmon,  Salmo  alpinus,  occurs  fairly  com¬ 
monly  in  some  of  the  fiords  of  the  western  coast  and  enters  the  rivers  there. 
At  first  sight  insect  life  appears  to  be  meager,  .nevertheless  the  number  of 
species  has  proved  to  l)e  very  great;  of  one  group  alone,  beetles,  the  Norwe¬ 
gian  expedition  last  summer  found  some  twenty  sf)ecies. 

No  trees  nor  erect  bushes  are  to  be  found  even  on  the  southern  island,  yet 
riowering  plants  occur  in  fairly  large  numbers.  A  total  of  about  150  species 
has  been  found  in  the  southern  island.  This  number  decreases  farther  north. 

'Compare  A.  H.  Markham:  A  Polar  Reconnaiaaancr,  London.  1881.  p.  151,  and  H.  J.  Pearson;  Beyond 
Petiora  Eastward.  London.  1899. 
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Dr.  LyriRe,  the  lM>tanist  of  the  Norwegian  exjKxlition,  found  alM)ut  6o  spe<  t's 
<'n  the  west  coast  at  alxnit  latitude  76°.  .Among  the  most  common  higher 
plants  are  spet'ies  (alxjut  10  in  numl)er)  of  .Sidix.  their  thin  branches  always 
creejiing  ahmg  the  ground;  also  Saxifraga  is  represented  by  an  etiually  large 
numl»er  of  species.^ 

.Nevertheless,  there  is  an  abundam'e  of  tree  trunks  to  lx*  found  along  the 
coast,  carrier!  there  by  the  (xean  currents  chiefly  from  the  Silxrian  estuarit*s. 
This  Silxrian  timlxr  has  drifted  a  long  distance  Irefore  stranding  here.  It 
passes  south  of  Franz  Joseph  Land,  then  drifts  southwestward  towards  Bear 
Island,  where  it  is  caught  by  a  drift  from  the  (nilf  Stream,  the  North  ('aix.* 
( urrent,  and  carrierl  along  the  Novaya  Zemlya  coasts.  Incidentally  it  may  In* 


’  A  drucription  of  th«  flom'ering  plants  of  Novaya  Zvmlya  is  givrn  in  the  ,ip|K'mlix  by  Col.  H.  W.  Feilden  to 
II.  J.  Pearson's  “Beyond  Petsora  Eastward,*  London,  1890. 


Kli;.  ij— The  Satnoj-ed  colonisrs  at  Pomors'caya  Bi>.  w.-stern  end  of  Mattxrh’xin  S:rait.  Th*  little 
churrh  in  the  harkaround.  (Photograph  by  R.  Lund.) 

remarked  that  to  this  warm  current  is  due  the  circumstance  that  the 
greater  part  of  the  west  coast  in  most  years  is  fairly  free  from  ice  during  late 
summer  and  early  autumn;  and  it  is  this  current  which  makes  jxissible  such 
a  comparatively  rich  vegetation. 


The  Samoyeds 


Before  1870  Novaya  Zemlya  had  no  permanent  inhabitants,  whilst  on  the 
mainland  to  the  south  and  on  the  island  of  N’aigach  reindeer-keeping  Sani- 
oyeds  led  a  nomad  life.  On  account  of  the  length  of  time  the  northern 
coast  of  Russia  remains  icelxiund  the  riches  of  the  sea  near  Novaya  Zemlya 
were  utilized  more  by  Norwegian  .sealers  than  by  the  Russians.  It  was  to 
remedy  this  state  of  affairs  that  there  was  started,  by  the  initiative  of  the 
(»rand  Duke  .Alexis  .Alexandrovitch,  a  colonization  of  the  southern  island. 
In  1877  fi'’®  Samoyed  families,  numlxring  in  all  24  persons,  were  trans- 
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lK)rti‘<l  from  the  Russian  mainland,  frtmi  the  Me/.en  district  on  the  east  side 
of  the  mouth  of  the  White  Sea,  to  Little  Karmakul  on  the  west  coast  of  the 
^nithern  island,  somewhat  to  the  north  of  (ioose  l.and.  Later  on  other 
f.imilies  joined  the  first.®  Some  of  them  soon  moverl  north  to  the  entrance  of 
Matochkin  Strait  (F’omorskaya  Bay),  where  there  were  better  opportunities 
for  hunting  polar  liears.  In  1897  a  third  colony  was  founded  at  Belushii 
bay  on  the  southern  side  of  (»cK)se  Land,  and  finally  a  small  colony  has  come 
into  l)eing  in  the  inmost  part  of  the  Krestovii  Fiord.  Personally  1  have  seen 
only  the  last-named  and  the  colony  at  Pomorskaya  Bay,  and  in  Ix^th  places 
there  are  but  a  small  numlwr  of  persons,  in  the  Krestovii  Fiord  about  to 
and  at  Pomorskaya  alK)Ut  30,  children  included.  The  more  southern 
colonies  are  larger,  and  here  Russian  priests  are  stationed. 

The  Samoyetls  live  in  solidly-built  wtKKlen  houses,  the  material  of  which 
has  l)een  brought  over  from  Rus.sia.  They  live  chiefly  by  hunting  and 
siilmon  fishing  and  also  receive  ever\’  summer  (in  exchange  for  their  furs) 
some  provisions,  more  esi^ecially  flour,  sugar,  tea,  tobacco,  arms,  and 
ammunition,  and  other  articles  from  Russia.  Supplies,  it  may  l)e  noted, 
were  received  last  summer.  The  Samoyeds  wear  garments  of  reindeer  skin 
for  the  most  part,  though  the  women  have  bright-colored  materials  imported 
from  the  south  for  their  “Sunday”  clothes.  They  do  not  keep  tame  reindeer, 
but  on  the  other  hand  they  have  a  large  numl)er  of  dogs,  which  they  employ 
to  draw  their  light  sledges.  For  a  large  part  of  the  year  the  men  are  out 
hunting,  taking  with  them  their  families  and  living  in  tents. 

•  Sre  the  account  of  the  settlement  made  in  iR«>4  by  .A.  P.  EnRelliardt.  Governor  of  the  Province  of  Arch- 
.initrl,  described  in  his  Ixxdt  “A  Russian  Province  of  the  North,"  London.  i8g<j,  pp.  io8  tl  srg. 


THE  GEOGRAPHY  OF  FAIRS:  ILLUSTRATED  BY 
OLD-WORLD  EXAMPLES 

By  Andre  Almx 

Institut  de  Geographic  Alpine,  Grenoble 

The  fair  is  one  of  the  most  characteristic  features  of  Old-World  comment, 
whether  considered  historically  or  in  respect  of  certain  particular  products. 
Yet  it  is  a  subject  that  has  inspiretl  little  geographical  study.*  The  reason 
doubtless  lies  in  the  fact  that  in  all  western  Europe  general  fairs  on  a  large 
scale  are  an  institution  of  the  past,  while  the  surviving  fairs  are  too  re¬ 
stricted  in  their  sphere  of  interest  as  regards  place  or  prtxlucts  to  have 
attracted  attention.  The  recent  sample  fairs  appear  to  represent  a  ptT- 
manent  feature  of  international  trade,  but  their  creation  is  too  recent  to 
have  permitted  geographical  analysis. 

From  the  geographical  point  of  view  the  problem  seems  to  have  bet*n 
complicated  by  the  confusion  of  four  analogous  institutions  which  may 
exist  side  by  side  or  in  combination  but  which  are  fundamentally  distinct 
and  go  back  most  probably  to  at  lea.st  two  different  origins.  In  the  one 
group  figure  the  general  commodity  fair  and  the  recently  created  sample 
fair;  in  the  other  the  town  market  and  the  cattle  fair.  The  commodity  fair 
represents  the  sole  mechanism  of  large-scale  commerce,  and  especially  inter¬ 
national  commerce,  in  a  state  of  civilization,  when  there  was  no  security  for 
regular  exchange  nor  were  means  of  transportation  organized;  it  has  declined 
with  the  progress  of  material  civilization.  The  sample  fair  is  a  creation  of 
today  and  in  some  measure  artificial.  It  is  directly  derived  from  the  com¬ 
modity  fair  though  j^erhaps  l)est  describe<l  as  a  resurrection  of  it  under  an 
entirely  new  guise  and  adapted  to  mcxlern  needs. 

The  town  market  and  the  live-stock  fair  app)ear  to  have  been  united  in 
the  l)eginning  and  to  have  arisen  from  the  same  causes  and  the  same  geo¬ 
graphical  conditions.  But  they  early  became  dissociated,  respxjnding  to  dif¬ 
ferent  needs,  and  finally  liecame  distinct.  The  town  market  which  today 
retains  its  old-time  characteristics  is  not  germane  to  the  present  discussion. 
The  live-stock  fair,  an  apparent  derivative  of  the  commodity  fair,  is  in 
reality  an  independent  institution,  perhaps  the  more  ancient  in  its  funda¬ 
mentals  and  at  all  events  the  more  persistent,  for  it  still  flourishes  at  the 
present  time.  Unlike  the  commodity  fair  it  is  not  the  response  to  changing 
economic  and  social  conditions  of  a  certain  stage  of  civilization  but  to 
natural  controls  of  pastoral  life. 

>  Practkally  all  the  geographical  atudiet  written  on  this  aubject  concern  Iive-«tock  fairs  (see  pp.  54^-557 
this  article).  See  also  G.  M.  Wrigley:  Fairs  of  the  Central  Andes.  Gtogr.  Rer.,  Vol  7,  1919.  PP-  65-80.  The 
works  already  published  on  the  subject  of  fairs,  though  almost  exclusively  by  historians  and  jurists,  furnish 
abundant  documentary  material  from  which  it  is  possible  to  draw  clear  ideas  as  to  the  luture  of  the  institu¬ 
tion  in  its  geographical  implications. 
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Commodity  Fairs* 

Origin  of  Fairs 

Travelers  in  primitive  countries  often  remark  the  more  or  less  j)eriodic 
gathering  at  customary  places  anti  dates  of  men  from  different  tribes  repre¬ 
senting  unlike  modes  of  life — that  is  of  people  having  products  to  exchange. 
The  animated  crowd  trafficking  one  day  in  the  midst  of  dust  and  noise  is  dis- 
ix*rsed  in  the  evening  to  regain  the  more  or  less  secluded  and  fortified  places 
where  the  daily  existence  of  the  tribes  is  pursuetl.  In  this  way  arises  a  primi- 


Fig.  I — Market  fair  in  northern  Africa  held  in  the  open  country.  The  weekly  fair  of  Suk-el- 
Jemaa  in  Kahylia.  (Photograph  by  Raoul  Blanchard.) 


tive  commercial  organ  permitting  backward  folk  to  reconcile  two  contradic¬ 
tory  needs;  seclusion  for  safety  and  intercourse  for  exchange. 

The  place  of  exchange  is  a  sort  of  neutral  ground,  and  the  period  of  ex¬ 
change  a  truce  where  the  normal  state  of  existence,  if  not  of  warfare,  is  at 
least  of  hostile  indifference.*  In  its  rudimentary^  form  this  kind  of  commerce 
is  what  German  writers  have  termed  Grenzhandel,  “frontier  commerce.”* 


*  A  wealth  oi  facts  and  valuable  bibliographical  references  are  to  be  found  in  Paul  Huvelin:  Essai  historique 
sur  le  droit  des  march^  et  des  foiies,  Paris,  1897.  See  also  Cornelius  W'alfurd:  Fairs,  Past  and  Present,  A  Chap¬ 
ter  in  the  History  of  Conunerce,  London,  1883. 

'  Numerous  instances  of  the  neutral  character  of  these  primitive  trading  assemblies  are  given  by  P.  J,  Ham¬ 
ilton  Grierson  in  “The  Silent  Trade’  (Edinburgh,  1903)  in  a  section  of  which  is  traced  the  connection  between 
the  primitive  market  and  the  still  more  primitive  commercial  method  of  the  ’silent  trade.’  R.  Hennig  in  *Der 
'Stumme  Handel’  als  pandemische  Erscheinung’  (Ztilsckr.  jiir  SotMieissensckaft,  \’ol.  10,  1920,  pp.  10-12, 
Leipzig),  also  expresses  the  opinion  that  the  “blind  and  dumb’  trade  of  primitive  peoples  is  the  origin  of  large- 
scale  commerce  and  especially  of  commerce  by  fairs. 

‘  Fr.  Graebner:  Handel  bei  Naturvblkern,  in  Karl  .\ndree’s  “Geographie  des  Welt  handels’  (3  vols.,  Frankfurt 
on  the  Main,  1910-13),  Vol.  i,  pp.  149-218;  reference  on  pp.  158  el  teq. 
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In  the  South  Sea  Islands  the  sound  of  a  sacred  drum  announces  the  openin. 
and  closing  of  the  truce.  On  the  ('ongo  during  the  |x*ri(xl  devoted  to  com 
merce  the  carrying  of  arms  is  strictly  interdicted.  By  reason  of  their  nature 
these  meetings  generally  avoid  inhabited  places,  a  primitive  feature  that  i^ 
often  long  persistent.  In  .Africa  t(xlay  most  of  the  |x*ri(xlic  markets  are  held 
in  the  o|)en  countr\-.‘ 

I’pon  such  gatherings  for  exchange  nature  imposes  a  certain  j)eri<xlicity 
more  or  less  relaterl  to  the  variations  of  the  season  and  the  working  calendar 
of  these  “nature"  ixople,  Natiirvblker  of  the  (ierman  writers.  The  jiericxlicity 
may  lx?  of  considerable  amplitude:  among  the  nomads  of  northern  Asia  com¬ 
mercial  contact  with  the  outside  world  is  made  only  once  a  year.®  When  the 
requirements  of  exchange  lx?come  more  complex  merchandise  must  be  trans- 
|x»rted  from  a  distance.  But  the  ways  of  communication  are  still  the  rough 
roiuls  furnished  by  nature.  Security  is  precarious.  Kver>-  convoy  must  be 
organized  to  withstand  the  natural  jxrils  and  the  menace  of  pillage;  thus 
arises  the  caravan.  Normally  the  caravan  is  a  numerous  Ixxly  ever\ 
memlx*r  of  which  is  assigned  his  definite  function  under  the  al)solute  au¬ 
thority  and  conduct  of  a  res|X)nsible  chief.  The  familiar  comparison  be¬ 
tween  a  caraxan  and  a  ship  may  lx?  recalled. 

.At  this  stage  of  civiliz.ittion  the  only  vehicle  of  commerce  on  a  large  st'ale 
is  the  caravan.  Now  by  definition  it  functions  intermittently,  hence 
commerce  must  also  lx*  intermittent.  To  minimize  inconvenience  move¬ 
ments  of  caravans  at  an  early  date  lx?came  regular,  that  is  |x?ri(xlic.  It  was 
thus  in  the  times  of  Henxiotus  and  Stralx),  as  it  is  now  the  rule  in  .Arab 
countries.  Naturally  the  return  of  caravans  at  fixed  times  to  their  accus¬ 
tomed  “ports”  was  followed  by  gatherings  for  trade.  As  the  great  religious 
festivals  also  drew  great  concourses  of  people,  it  was  mutually  advantageous 
to  have  them  coincident:  the  caravans  found  it  to  their  interest  to  arrive  at 
the  times  of  the  festivals;  the  sovereign  power  that  established  the  fairs — 
as  was  the  case  in  historic  times  for  the  most  jxart — fixed  them  on  the  great 
feast  days.  The  word  “fair”  (the  etymok>g>’  is  no  longer  in  doubt)  is  from 
feruie,  feast. 

It  may  lx*  remarked  that  in  Christian  countries  the  great  festivals  which 
most  often  accom|xtny  the  great  fairs  are  those  of  the  warm  season.  They  are 
hlaster,  Whitsuntide,  Trinity;  then  the  six  great  saints'  days  which  follow 
month  by  month — St.  John  (June  24),  St.  James  (July  24),  .St.  Bartholomew 
(.August  24),  St.  Matthew  (Septemlxr  21),  St.  .Simon  and  St.  Jude  (October 
2S),  and  St.  Andrew  (Novemlxr  30).  Some  fairs  (xcur  at  Christmas  and 
Kpiphany,  but  they  are  less  numerous.  In  the  non-Christian  countries  there 
is  a  similar  resemblance  Itetween  the  religious,  the  commercial,  and  the 
climatic  rhythm.  Political  anniversitries  sometimes  play  a  like  part  to  the 
religious  festivals. 


*  Giottn  t)ain‘.-lli  and  Olinto  Marinrlli;  Risiiltati  acipntifici  di  un  vi:-.ui<>  nrlla  Colonia  Erilna.  KIcTcmv, 
1912. 

•  Gracbnrr.  op.  dt.,  p.  i6j. 
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Vet  there  are  fairs  which  now  at  least  do  not  appear  to  corres|K)nd  to  any 
festival  date,  and  such  cases  are  not  infrequent.  In  some  instances — and 
iht*se  are  rare — the  two  events  apjx^ar  never  to  have  l)een  coincident:  in 
others — as  is  ordinarily  the  case — they  were  originally  connet'ted  hut  for 
reasons  of  convenience  have  lH?en  dissociatetl.  And  again  the  festival  phase 
can  survive  the  fair  projier,  of  which  it  may  remain  the  only  souvenir. 

However,  the  fair,  Ixcause  it  is  a  commercial  institution,  will  naturally  he 
far  more  dependent  on  the  physical  conditions  ruling  the  movement  of  cara¬ 
vans  than  on  the  social  and  historic  factors  regulating  the  feasts.  But,  as  we 
have  pt)inted  out,  coincidence  of  the  fair  with  a  feast  augments  its  chances 
of  continued  success.  I’nder  this  more  complex  form  the  comnuxlity  fair 
remains  much  as  we  have  defined  it  in  its  primitive  state.  It  arises  from  the 
comhination  of  the  two  factors,  frontier  commerce  and  caravan  transport. 


The  (iRKAT  Commodity  Fairs:  Historical  Slmmary 

The  most  ancient  association  Ixtween  caravan  trade  and  the  fair  goes 
hack  to  C'hina  in  the  twelfth  centurv’  Ixfore  our  era.^  It  is  seen  in  ancient 
India,  in  the  days  of  Babylon  and  Nineveh,  then  in  Kgypt,  Nuhia,  and 
.Arabia  at  the  time  when  the  Phoenicians  were  the  great  intermerliarics  of 
international  commerce.*  The  national  assemblies  of  ancient  (ireece  with 
their  religious  ceremonials  and  games  were  at  the  siime  time  the  opportunity 
for  merchandise  fairs.  The  most  im|K)rtant  of  these,  owing  to  an  admirable 
geographical  position,  were  those  of  Corinth,  seat  of  the  Isthmian  (iames.-* 
.Significantly  enough,  under  the  Roman  Fmpire  the  role  of  the  fairs  dimin¬ 
ished,  thanks  to  the  pax  romana,  which  guaranteed  regular  trade  sufficient 
security  and  facility  of  transptxt.*®  But  this  was  only  temporary,  the  bar¬ 
barian  invasions  follower!. 

•At  the  Ixginning  of  the  Middle  Ages,  during  the  “Frankish  ixri(x1,”  it  is 
known"  that  a  considerable  numlxr  of  fairs  were  legally  guaranteerl  and 
frequented  by  international  merchants:  (>reeks,  Syrians,  and  Berbers  there 
met  Frisians  and  Saxons.  Amongst  these  fairs  the  origin  of  some  can  be 
traced  to  the  Roman  i)eri(Kl;  others  had  their  l>eginnings  in  the  (jermanic 
juridical  institutions  (malli  or  placita);  others,  the  most  numerous  and  im- 
I)ortant,  were  established  on  the  occasion  of  festivals  and  C'hristian  pil¬ 
grimages.  The  first  known  fair  under  this  form  is  that  of  Saint  Denis,  near 
Paris,  established  by  the  Frankish  monarch  in  629  under  a  charter  which 
was  renewed!  three  times  in  the  following  centurv’.  This  fair,  which  appears 
to  have  changed  its  date  in  the  ninth  century,  remained  for  five  hundred 
years  one  of  the  centers  of  Kuropean  commerce. 


’  E.  C.  Biot,  transil.;  Lr  Tcheou-li,  ou  rites  des  Tcheou.  2  vols.,  Paris.  1851. 

•  F.  K.  Movers:  Die  Phiiniiier.  j  vols  (uncompleted),  B<-rlin.  1841-50;  rtfcrence  in  V<  1.  4.  Section  J  (Handel 
und  Schiffahrt),  pp.  134  el  sqg. 

*  Huvelin,  op.  cit..  pp.  75  el  sqq.  (ancient  texts  quoted  and  biblioKraphy) ;  WaKi  rd.  op.  (it.,  ;  p.  3  el  sqq. 

'•  Huvelin.  op.  cit.,  pp.  80-135. 

"  IM.  pp.  143  -176. 


Fig.  a — The  ectmomic  sphere  <rf  the  most  important  commodity  fairs  of  Europe  in  the 
twelfth  to  fifteenth  centuries;  the  fairs  of  Champagne  and  Flanders.  The  large  black  patches 
represent  the  territory  over  which  the  fairs  were  held.  Champagne  to  the  south.  Flanders  to 
the  north.  The  hachutes  represent  the  regions  having  regular  relations  with  the  fairs,  the 
depth  of  shading  corresponding  approximately  to  the  degree  of  relative  importance.  Broken 
lines  show  the  principal  routes  of  maritime  traffic,  and  arrows  the  direction  of  imports  brought 
from  the  Far  East  (a)  by  Arab  navigators,  (ft)  by  Russo-Chinese  caravans. 

notable  share  of  the  business  of  the  fair,  sharing  the  monopoly  in  banking 
operations  with  the  Jews.  They  were  also  great  importers  of  eastern  goods 
bought  by  Genoese  and  X’enetian  mariners  from  Arab  traders  or  Russian 
caravans  on  the  shores  of  the  Black  Sea  and  the  Nile  delta.  One  of  the  char¬ 
acteristics  of  these  two  great  fairs  was  that  they  were  not  held  at  single 
centers:  they  may  l)e  descrilied  as  constellations  of  fairs.  Those  of  Cham¬ 
pagne  were  held  in  four  towns,  Provins,  Troyes,  Bar-sur-Aulie,  and  Lagny- 
sur-Marne;  those  of  Flanders  in  several  places  but  more  particularly  at 
Thourout,  Bruges,  Ypres,  Lille,  and  later  at  Ghent  and  Antwerp.  The 
chief  advantage  of  this'sulxlivision  was  that,  passing  on  from  one  center  to 
another,  the  fairs  were  distributed  throughout  the  year  and  thus  in  fact 
constituted  a  permanent  market. 


»  FHix  Bourquelot:  £tudr«  sur  Ics  foim  dc  Champagne.  2  vok..  Mtmoirts  Prisentit  .  .  .  i  I'Actd.  in 
Insfrifilioms  rt  fifties  Leltres,  Ser.  a.  Vol.  5.  Pari*.  1865. 

>*  Victor  Gaillard:  Eaaai  sur  le  commerce  de  la  Flandre  au  moyen-age:  Troisidme  ftude.  les  foirea.  Ghent , 
1851. 
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Up  to  the  fifteenth  centur>’  it  was  the  French  fairs  that  played  the  chief 
role  in  western  Europe.  From  the  twelfth  to  the  fourteenth  centuries  those 
of  Champagne'*  and  Flanders'*  led  in  importance.  They  were  reguhirly 
frequented  by  merchants  from  all  parts  of  Eurojic  and  all  northern  .Africa, 
Palestine  and  Syria,  and  .Asia  Minor.  The  Italians  in  particular  enjoyed  a 
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In  the  fifteenth  century  European  commerce  was  shared  l)etween  two 
rival  fairs,  Geneva’^  and  Lyons.'*  After  long  strife  Lyons  gained  the  ascen¬ 
dancy  and  until  the  middle  of  the  sixteenth  century  held  unquestioned  su¬ 
premacy  among  the  fairs  of  Christendom.  The  Lyons  fair  was  held  for  the 
I)eriod  of  a  fortnight  four  times  a  year— in  January',  at  Easter,  in  .August,  and 


Fig.  3 — The  economic  sphere  of  the  sixteenth-century  fair  of  Lyons.  The  numbers 
have  reference  to  the  fair:  i,  chief  industrial  towns  sending  thither  merchandise;  a,  for¬ 
eign  countries  especially  interested  in  import;  3.  countries  chiefly  interested  in  export; 
4.  countries  of  re-exportation.  .Arrows  show  direction  of  importation  from  the  East 
and  re-exportation  to  northern  and  eastern  Europe. 


in  Novemlxfr.  It  w'as  not  only  the  central  organ  of  exchange  for  the  various 
regions  of  France  but  by  its  location  as  the  point  of  transit  for  foreign  com¬ 
merce  was  a  European  rather  than  a  French  fair.  It  was  through  this  fair 
that  the  products  of  the  Mediterranean  and  the  F,ast  were  put  into  general 
circulation;  notably  it  provisioned  the  German  fairs,  w'hich  in  turn  dis¬ 
tributed  merchandise  throughout  northern  and  eastern  Europe. 

The  golden  age  of  the  German  fairs'*  commenced  later,  though  they  have 
an  origin  almost  as  ancient  as  those  of  France.  Cologne  dates  from  973. 
Mainz  from  975,  Leipzig  from  1268.  But  they  only  assumed  an  international 

“  KrMfric  Borcl:  Les  foirrs  de  Geneve  au  quinxi^mr  si^clr,  Geneva  and  Paris,  1892. 

“  Marc  Ri^sard:  Les  foires  de  Lyon  aux  XVe  et  XVle  siMes.  Paris,  1914. 

"  Philippi:  Beitriige  sur  Geschichte  und  Statistik  der  deutschen  Messen.  Frankfort  on  the  Oder,  1858.  R. 
Ehrenberg:  Das  Zeitalter  der  Fugger,  2  vols.,  Jena.  1896. 
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Ki<;.  4 — Tho  eastward  miitralkm  of  the  great 
eonimodity  fairs  of  Euroiie.  firrWs  <f  four  t  rders  of 
magnitude  an*  used  to  show  a|>proximate  importance. 


as|x*ft  when  I  he  reHj{ious  war- 
waged  in  France  in  the  sixteenth 
centurv’  had  destroyed  the  securitv 
of  that  countr\’’s  fairs;  while  at 
the  same  time  the  great  axes  of 
Kuroixan  trade  were  displaced  from 
the  Mediterranean  to  the  Atlantic 
and  the  North  Sea.  During  the  six¬ 
teenth  centurx'  the  prepondenmt 
role  was  held  by  Frankfort  on  the 
Main after  the  Thirty  Years’  War 
it  passed  to  Leipzig,  which  kept 
it  until  the  nineteenth  centuiA-.'" 
After  a  long  {xriod  of  rivalrx'  the 
(ierman  fairs  ended  by  dividing  the 
year  Ixtween  them  as  the  fairs  of 
Flanders  and  C'hampagne  had  done. 
.A  rotation  embracing  the  two  fairsof 
Leipzig,  the  two  fairs  of  Frankfurt 
on  the  Main,  the.fairs  of  Naumburg 
and  Frankfurt  on  the  Oiler  provided 
a  continuous  market.  However,  the 
business  of  the  (ierman  fairs  in 
transit  trade  and  exportation  was 
more  limited  than  that  of  the  ok? 
French  fairs;  as  contemporarx’ 
writers  say,  they  were  esjxcially 
import  faits,  Einfuhrniesseti. 

At  last,  in  the  nineteenth  cent- 
ur>’,  the  German  fairs  det'linetl  in 
their  turn,  giving  place  to  the 
Russian  fairs.  The  Russian  fairs, 
which  date  only  from  the  close  of 
the  Middle  Ages,  Ixgan  to  attract 
large  gatherings  in  the  fifteenth 
centur>’.  The  fair  of  Novgorixl  the 
Great  then  figured  as  the  chief  me- 


”  Richard  Bcttgi  nharuser:  Die  Mainz-Frank- 
furtcr  Marktirhiflfahrt  in  Mittclaltrr  (Leipziger 
Studien.  Vol.  z.  No.  l).  la-ipzig.  i8g6.  Henri 
Eztienne:  Francofordienze  empr.rium.  sive  tranco- 
fordienaes  nund'nae,  Oneva.  IS74- 

'•  Ernzt  Hasae:  G» achichte  der  Leipziger  Meaaen. 
Prriiuhr.  Ftirstl.  Jablonoicsktsfken  Grsrii.  i» 
Ltiptit.  .Vo.  ii.  188.1!.  Philippi:  Die  Meaaen  d<  r 
Stadt  Frankfurt  an  d«*r  Oder,  Frankfurt  on  th- 
Oder,  1877. 
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(I'lim  for  the  distribution  of  (ierman  merchandise  in  Russia  and  Asia  and  of 
A^atic  in  Russian  and  the  Baltic  countries.  Fairs  had  long  been 

held  at  various  |K)ints  in  the  debatable  ground  l)etween  Slav  and  Asiatic. 
The  most  imiiortant  of  them  seems  to  have  l)een  held  since  the  ninth  cen¬ 
tury  in  various  places,  first  on  the  banks  of  the  X’olga  at  the  confiuence  of 
the  Kama  and  then  at  Kazan.  Finally  in  the  first  half  of  the  seventeenth 
century,  owing  to  the  great  concourse  of  pilgrims  to  the  old  establisht^tl 
monastery  of  Makariev,  the  fair  was  settled  at  this  {loint,  alxmt  40  miles 
from  the  confluence  of  the  Oka  and  N’olga,  at  a  date  just  before  the  feast  of 
St.  Macarius  (Septemlwr  5).  In  1817  it  was  movetl  to  Nijni  Novgonxl  at 
the  actual  confluence,"*  where  it  has  flourished  up  to  the  present  day. 

It  has  Ix^-m  customary  to  hold  the  fair  for  four  to  six  weeks  a  year  from  the 
15th  of  July  (Old  Style)  to  the  25th  of  August  officially  and  in  fact  to  Sep- 
teml)er  to  (Old  Style).  It  was  visitetl  annually  by  some  2(K),(XX)  persons  and 
had  a  turnover  of  hundreds  of  millions  of  rubles  (246,o(xj,ooo,  the  maximum, 
in  iH^ti).  This  famous  fair  has  held  an  exceptional  position  as  the  place  of 
exchange  iHftween  Kuroix*  and  Asia.  There  were  brought  together  all  objects 
of  commerce;  but  cotton  gcxxls,  skins,  furs,  and  tea  from  C'hina  held  the 
first  place.  Other  well-known  Russian  fairs  include  those  of  Riga,  .\rchangel, 
Kharkov,  and  Kiev;  and  there  are  numerous  Rus.so-.Asiatic  fairs  in  Siberia 
and  Central  .•Xsia. 

The  siime  e|XK'h  that  sijw  the  Russian  fairs  flourish  saw  also  the  develop¬ 
ment  of  fairs  in  .Asiatic  Turkey  and  the  Balkans,  where  special  note  may  be 
made  of  the  fair  of  I'sunji  in  the  vilayet  of  .Adrianople  which  thrived  during 
a  (juarter  of  a  century.*®  Finally  it  may  l)e  observetl  that  in  Mecca  there  still 
exists  a  fine  example  of  a  fair  intimately  related  to  an  ancient  pilgrimage  and 
to  caravan  movement.  The  greater  part  of  the  native  commerce  in  .Africa 
also,  as  in  the  interior  of  .Asia,  is  still  carried  on  in  the  form  of  commcxlity 
fairs,  and  new  ones  are  still  l)eing  establishe<I.*‘ 

(iKNERAl.  ('HARACTKRISTICS  OF  COMMODITY  FaIRS:  PERIODICITY 

Pericxlicity  is  the  most  obvious  trait  of  the  commmlity  fair  and  that 
which  has  l)een  commonly  regarded  as  most  fundamental.**  In  reality  the 
|x;ri(xlicities  of  fairs  are  very  diverse.  Ixuh  as  regards  relative  frequency  and 
seasonal  (X'currence,  an  indication  in  itself  that  this  variation  is  not  accord¬ 
ing  to  a  rigid  geographical  rule.  The  most  one  can  say  is  that  fairs  of  the  fine 
season  predominate.  Furthermore,  there  exist  instances  of  non-perimlic 
fairs — such  as  are  held  in  ports  on  the  arrival  of  ships.  If  the  iK)rt  has  a  con- 

'*  V.  Vinogradoff :  Leg  foirrg,  in  M.  W.  dr  Kovairvgky:  La  Ruggir  k  la  fin  du  XlXr  gi^le.  Pang.  1900.  pp. 
646  tl  $qq.  H.  P.  Krnnard:  Thr  Ruggian  Yrar-lxiok  for  IQII,  for  igij.  etc.,  L<indon.  Dir  Mrggr  zu  Nighnij- 
Nowgorod.  Umsatz  und  Prrigr  in  drn  Jahrrn  1864-1873.  Russisdif  Rer.,  Vol.  6.  1875.  pp.  34-69.  St.  Prtrrgburg. 
H.  A.  M.  Butkr-Johngtonr:  .A  Trip  up  thr  V'olga  to  thr  Fair  of  Nijni-NovgonxI.  London,  1875.  Thrqmstii.n 
of  Ruggian  fairg  hag  hrrn  gummarizrd  by  (tdouard  Hrrriot.  citrd  brlow  (footnotr  43). 

Karl  .Andrer:  Grographir  drg  W’rlthandrig,  3  volg.,  Stuttgart.  1867-77;  rrfrrrncr  in  Vol.  i,  pp.  .S4-176. 

”  For  an  rxampir  of  a  prrgrnt-day  rgtablishmrnt  of  a  birnnial  fair  in  tbr  Sahara  grr  Rrnr  Bazin:  f  'harli  g  d<- 
Fourauld.  rxploratrur  du  Maroc.  rrmitr  au  Sahara.  Parig.  19JI.  pp.  377-378. 

**  Huvrlin.  op.  ril.,  p.  36. 
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siderahle  size,  Marseilles  or  Bordeaux  for  example,  or  if  it  is  the  rendezvi  .as 
of  periodic  maritime  convoys,  as  the  Hispanic-American  galleons  in  the 
sixteenth  and  seventeenth  centuries,  it  may  become  the  seat  of  “maritime 
fairs”  held  at  fixed  times.  In  some  instances  combinations  of  fairs,  as  we  ha\e 
seen,  fill  the  entire  cycle  of  the  year,  merchants  and  merchandise  traveling 
from  one  to  the  other.  As  a  matter  of  fact,  periodicity  is  rather  a  superficial 
trait,  a  convenient  device  which  conceals  a  characteristic  of  much  more 
fundamental  importance,  described  more  fully  Ijelow,  the  itinerancy  of  the 
traders  and  their  merchandise. 

Security  of  the  Fair 

The  charter  of  the  fair  always  gave  guarantees  of  and  assured  the  privi¬ 
leges  of  protection.  Merchants  proceetling  to  an  international  fair  obtained 
a  kind  of  special  passport,  the  “conduct  of  the  fair”  {conduit),  w^hich  assured 
them  and  their  merchandise  free  passage  on  certain  defined  routes  and  during 
a  prescril)ed  time.  The  great  fairs  exercised  a  sort  of  jurisdiction  along  the 
routes  of  travel  even  in  foreign  countries.  The  chiefs  or  wardens  of  the  fairs 
of  Champagne  in  the  thirteenth  centur>’  intervened  on  behalf  of  their  mer¬ 
chants  in  Lorraine,  Provence,  and  Italy,  and  obtained  satisfaction. 

International  Character  of  the  Fair 

At  the  fair  itself  the  same  guarantees  of  security  were  offered  by  the 
“peace  of  the  fair.”  Under  its  aegis  commercial  transactions  were  carried 
on  even  by  merchants  of  enemy  nations.  Currency  of  all  nations  was  in 
circulation;  there  was  a  money  exchange  and  even  rudimentary’  forms  of 
money-order  clearing.  Generally  each  nation  had  its  warehouses  and  inns, 
just  as  may  lx.'  seen  today  in  ihe  fonduks  of  the  countries  of  Arab  speech. 

In  every’  epoch  it  was  the  fairs  of  the  frontiers  that  flourished  best.  Those 
of  Champagne  near  the  Flemish  border  declined  when  independent  Cham¬ 
pagne  became  French,  losing  its  character  of  a  neutral  country’.  Those  of 
Lyons  owetl  their  success  to  proximity  to  the  Swiss  and  Italian  frontiers. 
This  circumstance  was  indeed  taken  up  as  a  matter  of  reproach  by  their 
rivals,  and  an  attempt  was  made  to  remove  the  fair  to  central  France,  at 
Tours;  but  the  attempt  failed,  and  the  fair  returned  to  Lyons.  Like  happ)en- 
ings  occurrerl  in  the  history  of  the  fairs  of  Frankfurt  on  the  Main  and  Leipzig, 
and  the  triumph  of  Nijni  Novgorod  over  Novgorod  the  Great  is  to  be  ex¬ 
plained  by’  the  nearness  of  the  former  to  Asia.  In  this  last  instance  we 
return  to  a  highly  p)erfected  form  of  our  original  frontier  commerce,  to  the 
origin  of  the  commodity  fair  and  one  of  its  most  distinctive  traits  surpassed 
in  imf)ortance  only’  by’  its  essential  nomadism. 

The  Tr.\veling  Merchant  ant)  the  Fair 

To  maintain  his  business  uninterruptedly  the  merchant  trader  had  to 
travel  from  fair  to  fair.  He  was  able  to  do  this  by  the  combination  of  the 
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dales  and  rhythms  of  the  various  fairs — this  indeed  is  the  chief  significance 
of  their  periodicity.  In  the  thirteenth  century’,  for  instance,  the  same 
merchant  might  be  found  traveling  in  Champagne,  Flanders,  Spain,  Italy, 
and  (iermany.  He  carried  along  with  him  merchandise  bought  and  sold  in 
the  course  of  his  journeys  in  the  measure  of  his  particular  interests;  he 
played  in  some  degree  a  role  analogous  to  that  of  the  tramp  ship  on  the 
ocean  today.  Sometimes,  in  consequence  of  developments  in  local  or  general 
conditions,  or  liecause  of  accidents  en  route  or  change  of  needs,  supply  would 
exceed  demand,  and  the  fair  would  Ikj  especially  favorable  to  the  buyer; 
sometimes  the  converse  would  be  the  case;  but  generally,  owing  to  the 
itinerant  character  of  the  trade,  supply  and  demand  met.  It  must,  however, 
Im?  noted  that  merchandise,  in  bulk,  was  transfX)rted  before  being  sold  with 
the  intention  of  being  offered  for  sale,  a  fact  which  perhaps  constitutes  the 
chief  difference  with  ordinary’  commerce  of  today. 

In  each  of  the  fairs  that  he  visited  the  itinerant  trader  met  for  the  most 
part  the  same  customers,  debtors,  and  creditors.  Thus  it  became  customary 
to  designate  the  fairs  as  the  dates  when  accounts  fell  due.  Some  fairs  were 
established  for  the  express  purpose  of  serv’ing  as  a  financial  offset  to  others; 
as,  for  instance,  was  the  case  with  the  fair  of  Rfoseco  in  Spain  founded  in 
the  sixteenth  century’  in  correspondence  with  one  of  the  four  fairs  of  Lyons, 
the  only  one  which  had  not  its  counterpart  in  Spain.  For  the  trader  con¬ 
strained  to  travel  the  year  round  the  fair  was  naturally  the  only  place  for 
the  balancing  of  accounts.  This  was,  in  later  years,  much  the  most  impor¬ 
tant  function  of  the  fair  of  Nijni  Novgorod. 

Finally  the  fairs  themselv’es  are  subject  to  a  sort  of  migration  or  displace¬ 
ment.  In  general  they  do  not  prosper  for  long  in  the  same  place.  .A  fair 
such  as  that  of  Leipzig,  maintained  uninterruptedly  through  eight  centu¬ 
ries,  is  extremely  unusual.  Some  fairs  in  fact  are  not  fixed  at  all;  that  of 
Besan^on,  established  in  the  fifteenth  century  and  chiefly  frequented  by 
Italian  merchants  and  bankers,  was  held  successively  at  Poligny  in  the  Jura, 
Chambery  in  the  .‘Mps,  and  Piacenza,  Asti,  Novi  in  Italy,  and  finally  near 
(ienoa.  This  also  was  the  case  with  the  great  Russian  fair  before  its  settle¬ 
ment  at  Nijni  Novgorod  as  has  been  described  above.  The  fair  is  only 
accidentally  connected  with  a  town  and  because  it  finds  there  temporary’ 
advantage,  .^n  organ  of  itinerant  trade,  its  fate  is  in  no  w’ise  related  to  that 
of  the  fixed  organism,  the  town. 

Location  of  Fairs 

It  is  unnecessary’  to  dwell  on  the  fact  that  the  great  fairs  have  succeeded 
because  of  their  situation  on  great  highways  of  communication.  A  map 
showing  a  country’s  fairs  at  the  time  of  their  apogee  will  show  them  on  the 
great  trade  routes  of  the  time.  Every  fair  had  its  sphere  of  influence  on 
the  borders  of  which  it  came  in  contact  with  other  fairs,  and  the  history’ 
of  fairs  is  full  of  reciprocal  encroachments.  From  the  strife  between  rivals 
would  arise  for  a  time  fairs  of  the  first  magnitude  that  in  turn  w’ould  l)e 
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supplanted  by  others,  in  part  from  geographical  causes  but  also  from 
|M)litical  and  s(K'ial  developiments — changes  of  IxmndaiA-  or  of  [M)liti(al 
regime  or  diversion  of  trade  currents.  Kach  case  requires  individual  analysis. 

Sites  of  fairs  chosen  exclusively  for  reasons  of  a  sentimental  order,  h)r 
example  pilgrimages  and  holy  places,  are  generally  inferior  to  those  selected 
for  reasons  of  material  advantage;  yet  there  are  instances  where  the  inHux 
of  pilgrims  constitutes  a  commercial  advantage  in  itself  and  where  it  has 
made  the  fortune  of  an  otherwise  ill-favored  place.  Such  is  more  particu¬ 
larly  the  case  in  countries  where  religion  figures  as  a  |K)litical  force — the 
Mohammedan  lands,  China,  or  Christian  Kurope  prior  to  the  Middle  .Ages. 

But  ordinarily  two  classes  of  circumstances  favor  the  location,  for  the 
time  Ix'ing,  of  the  itinerant  commerce  of  the  fair.  In  the  first  instance  selec¬ 
tion  may  Ik*  made  of  the  centers  of  pnxlucing  regions.  Thus  the  Flemish 
fairs  were  essentially  the  outlet  of  the  seventeen  cloth-manufacturing  towns 
which  in  the  Middle  .Ages  made  Flanders  the  first  textile  region  of  the  con¬ 
tinent.  The  fairs  of  Lyons  assured  the  sale  and  provisioning  of  the  industrial 
centers  already  scattered  over  France  in  the  sixteenth  centuiy*  and  in  par¬ 
ticular  the  two  industries  then  created  at  Lyons  itself,  the  silk  and  lxM)k 
trades. 

Or  again  this  itinerant  trade  is  fixed  for  the  time  Ix'irrg  in  places  of  transit 
and  at  crossroads  especially,  as  we  have  stx'n  in  frontier  regions,  for  example 
in  ('hampagne,  at  Breslau,  and  the  two  Frankforts. 

W  hen  the  two  circ'umstances  are  combined — the  producing  region  and 
the  crossing  of  great  highways — one  finds  exceptional  c'onditions  making  the 
fortune  of  a  Lyons  or  a  Leipzig. 

Thk  Fair  of  Kiev 

It  also  happens  that- the  fair  facilitates  exchange  and  intercourse  in  a 
region  almost  purely  rural  where  the  inhabitants  have  no  other  opiX)rtunity 
for  communicating  with  the  outside  world.  This  is  the  condition  which 
gives  rise  to  the  live-stcx'k  fairs,  but  it  has  also  Ix'en  responsible  for  the 
creation  of  c'ertain  commtxlity  fairs  or  of  the  two  kinds  of  fairs  in  combina¬ 
tion.  .A  g(xxl  illustration  is  afforded  by  the  fair  of  Kiev,  the  so-called  “con¬ 
tract  fair”  or,  Ijecause  of  the  date  (February  5  to  25),  the  fair  of  the  Puri- 
fic'ation.  There  transactions  are  carrit'd  on  in  cash  or  in  terms  of  the  pnxl- 
ucts  of  the  region — grain,  sugar,  alcohol,  coal,  metals;  the  affairs  of  the 
sugar  industry'  are  settled  for  the  year;  contracts  are  made  for  agricultural 
lalx>r  and  for  the  sale  and  renting  of  land.  It  is  at  one  and  the  same  time  a 
hx'al,  rural  and  industrial,  and  an  international  fair  at  which  is  made  his¬ 
toric  contact  Ixjtween  the  Mediterranean  and  the  Slav  regions. 

CoxxECTiox  Bktwkex  Fairs  axd  Towxs 

Fairs  also  develop  as  a  natural  ccmsequence  of  nomadism  in  countries 
where  that  is  the  normal  form  of  life.  It  may  lx*  that  no  town  exists  and 
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ihe  fair  is  held  in  the  oihmi  countr>'.  It  may  l>e,  as  at  Timbuktu,  that  the 
town  is  only  an  isolated  point  of  fixed  habitation  around  which  centers  the 
nomad  life.  In  such  circumstances,  and  esixrially  in  the  last  instance, 
f.iirs  may  give  rise  to  fixed  centers  of  |K)pulation  or  encourage  their  growth 
to  a  marked  dt'gree.  A  town  such  as  \ijni  Novgonxl  which  owes  everx'thing 
to  its  fair  and  lives  almost  entirely  for  it  is  an  exception.  When  there  is 
xU|X“rfx>sition  of  a  fair  and  a  town  the  two  institutions  are  entirely  dis¬ 
tinct:  even  at  Nijni  Novgorod  this  is  true.  The  fair  is  a  supplementarx- 


Kl<;.  s — Nijni  Novgonxt,  thf  town  and  the  fair.  The  ground  to  the  east  of  the  iierinanent  buildings  of  the 
fair  is  covered  with  temporary  structures  duiing  the  peruxl  of  the  fair;  the  (wiKKien)  biidge  across  tlu-  Oka 
is  also  temporary.  For  a  view  of  town  and  fair  see  Figure  3  illustrating  the  article,  “The  Economic  Re¬ 
sources  of  the  Russian  Empire,"  by  E.  K.  Reynolds,  Gtogr.  Ret.,  Vol.  i,  1916,  p.  254. 


town,  a  parasite  in  a  certain  sense,  sometimes  incorjxfrated  in  the  fixed 
town  for  the  time  but  more  often  existing  in  juxtaposition.  The  adminis¬ 
tration  is  not  the  same;  the  laws  of  government  are  different.  There  is  a 
sort  of  “right  of  the  fair”  to  which  there  is  nothing  corresjxmding  in  the 
town.  A  merchant  from  the  town  who  wishes  to  engage  in  trade  in  the  fair 
must  carrv’  thither  his  gfxxls,  and  he  has  no  advantage  over  the  stranger.^ 
Furthermore,  the  fair  has  its  own  installations  \arying  grt'afly  in  apfxar- 
ance  according  to  the  country'  and  time  to  which  they  pertain.  It  may  [Xfs- 
sess  edifices  of  stone  although  they  are  only  used  intermittently,  as  at  Nijni 
.Novgorod  where  such  buildings  have  a  frontage  of  i,Soo  meters,  or  the 
ancient  halls,  holies,  of  the  Cieneva  fairs.  There  merchants  are  generally 
groufxxl  according  to  commcxlities.  as  is  done  in  the  suks  of  the  Mohamme¬ 
dan  towns.  In  other  cases  the  fair  is  only  a  temporary  camp  hastily  erected 


“  Bnurquclot.  op.  (it..  Vol.  i,  pp.  77  and  324;  Vol.  2,  pp.  2S3  et  stq.  Borel,  op.  (it.,  p.  92.  Br^rd.  op.  (it., 
pp.  112  et  seq.  HuvHin,  op.  (it,,  pp.  76  and  81. 
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on  the  eve  of  its  opening  on  the  “fair  ground.”  Then  it  is  composed  of  tents 
and  huts,  such  as,  for  instance,  were  ranged  along  the  banks  of  the  Saone 
for  the  ancient  fair  of  Lyons.  On  the  other  hand,  the  fair  may  be  held  in 
town  buildings,  public  as  well  as  private,  as  for  the  most  part  in  the  fairs  of 
Flanders.  Champagne,  and  Germany,  notably  at  Leipzig.  Or,  yet  again,  the 
three  forms  may  exist  in  combination,  as  happens  more  particularly  in  the 
case  of  well-to-do  fairs. 

The  fair  also  has  its  own  personnel  and  administration.  It  has  its  special 
police  and  judges,  distinct  from  those  of  the  town,  who  settle  disputes  ac¬ 
cording  to  the  custom  of  the  fair,  not  of  the  town.  Money  dealers,  “banker> 
in  the  fair,”  who  are  not  interested  in  business  in  the  town,  regulate  the 
money  exchange  and  the  mechanism  of  credit.  Up  to  our  own  days  the  great 
Kurojiean  banks  have  been  represented  in  Nijni  Novgorod  only  during  the 
time  of  the  fair.  F'inally,  there  is  a  host  of  brokers  and  middlemen  whose 
sjx^cial  business  is  as  old  as  that  of  the  fair  and  is  rendered  neces.sary’  by  its 
international  character.  They  are  licensed  agents  holding  a  legal  status 
whose  business  is  entirely  separated  from  that  of  the  town.  A  tradition  of 
probity  attaches  to  their  transactions,  which  are  carried  on  with  a  minimum 
of  written  guarantee,  often  by  word  of  mouth  alone.  This  characteristic 
is  clearly  indicated  in  the  fairs  of  ancient  Greece,  and  one  sees  it  today  among 
the  cattle  brokers  of  the  fairs  of  western  Europe.  Obviously  it  is  a  trait  of 
itinerant  commerce  which  cannot  be  embarrassed  with  papers  and  proce¬ 
dures  and  must  live  on  trust.*^ 

These  facts  explain  clearly  why  great  fairs  have  often  been  long  associated 
with  small  towns.  This  was  the  case  at  Beaucaire  in  southern  France  near 
the  mouth  of  the  Rhone,  at  the  door  of  the  commercial  world  of  the  Mediter¬ 
ranean  and  the  Orient,  and  similarly  at  Briangon,  the  frontier  town  of  the 
French  Alps  (altitude  1.326  meters)  on  the  great  road  to  Italy.**  It  was  for 
long  the  case  with  St.  Denis,  at  the  doors  of  Paris.  Undoubtedly  the  town 
,  derived  some  l)enefit  from  the  fair,  but  less  than  is  commonly  thought.  It  is 
the  town  treasurv’  and  the  inns  that  gain  the  greatest  advantage;  local  trade 
scarcely  profits  at  all.  The  fair  greatly  increases  the  p)opulation,  but  in  a 
purely  momentary'  fashion.  It  sometimes  happens  that  a  pow’erful  town, 
well-favored  in  its  site  and  geographical  position,  creates  a  fair  to  add  to  its 
renown.  Such  is  the  case  of  Lyons;  but  the  origin  of  the  fair  is  dissociated 
from  that  of  the  town  which  gave  it  birth.  The  fair  is  of  a  nature  entirely 
different  from  that  of  the  town  with  which  it  has  only  superficial  relations. 

Decline  of  the  Commodity  F.\irs 

In  the  measure  in  which  material  civilization  perfects  means  of  exchange 
and  communications  and  assures  the  commercial  world  increasing  security, 

••  Huvciin,  op.  cit.,  p.  74,  note  s;  Andrt  Allix;  La  foire  de  Goncelin,  Recueil  dts  Trat.  dt  I'Inst.  dt  Giotr. 
Alpine.  Vol.  3.  1914.  PP-  399-JJ4. 

•  Henry  Petiot:  Briancon:  Eaquiaae  de  R^ographie  urbaine,  Rer.  de  Giotr.  Alpine,  Vol.  9.  i9Jt,  pp.  341-456. 
Grenoble. 
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Uic  conditions  which  renderetl  necessary'  the  exjiedient  of  the  commodity 
f.iir  progressively  disappear,  and  the  fairs  must  decline  or  suffer  transforma¬ 
tion.  We  have,  for  instance,  a  contemporary  example  in  the  decline  of  the 
fair  of  Irbit  since  1885,  the  date  of  construction  of  the  railroad  from  the 
I'rals.  International  traders  cease  to  frequent  the  fairs  in  person,  employing 
n  presentatives  or  “factors”  and  finally  abandoning  them  completely  to  retail 
trade.  Monetary'  transactions  are  carried  on  more  and  more  by  permanent 
exchanges  and  clearing  houses.  Merchandise  is  shipjied  only'  on  order;  sales 
are  made  on  sample,  and  it  is  no  longer  necessary  for  buyers  and  sellers  to 
meet  before  the  actual  goods.  The  sy'stem  of  fairs  is  superseded  for  wholesiile 
trade.  Large-scale  commerce  has  liecome  rooted  in  permanent  centers  be¬ 
tween  which  in  all  directions  and  at  all  seasons  travel  individuals,  samples, 
and  uninterrupted  currents  of  correspondence  and  gcxxls. 

Yet  the  immediate  effect  of  this  fixation  of  commerce  is  not  to  diminish 
the  number  of  fairs.  On  the  contrary',  as  their  importance  declines  their  num- 
l)er  increases.  As  the  great  international  fairs  disappear,  little  local  fairs 
arise;  in  the  last  two  centuries  France  has  l)een  sprinkled  over  with  them,  but 
many'  have  only  an  ephemeral  existence.  They'  tend  to  degenerate  into  mere 
jx*riodic  amusements.  Thus  over  the  greater  part  of  France  the  popular 
merrymakings  whose  commercial  role  is  practically  nil  still  bear  the  name  of 
fairs. 

While  waiting  for  modern  means  of  communication  to  penetrate  to  the 
corners  of  the  country  the  “superannuated  metlium”“  of  the  fair  may,  how¬ 
ever,  still  find  justification  in  turning  from  general  to  local  trade.  But  even 
under  this  form  it  is  condemned  to  disappear  sooner  or  later  except  as  it  may' 
survive  by'  adaptation  to  certain  specific  categories  of  trade.  Thus  is  transi¬ 
tion  made  to  sijecialty  fairs. 

Specialty  Fairs 

Certain  decadent  fairs  long  preserved  a  national  or  international  role  for 
certain  forms  of  exchange.  Some  retained  simply  a  financial  function,  liqui¬ 
dating  accounts  incurred  elsewhere,  as  was  the  case  with  the  vagrant  fair  of 
Besangon  mentioned  alx)ve:  it  was  also  one  of  the  aspects  of  the  fair  of 
Leipzig  in  its  period  of  decline,  at  least  as  regards  the  book  trade.  In  other 
cases  the  degenerate  fairs  deal  only'  with  special  articles  of  commerce  pro¬ 
duced  or  collected  in  their  region;  such  were  the  ancient  fairs  of  Caen  in 
Normandy,  which  sold  nothing  but  linen;  those  of  Leipzig  thirty  years  ago, 
which  then  specialized  almost  exclusively  in  furs  and  books.  One  might  also 
mention  the  Polish  fair  of  hops  in  Warsaw  (Septeml)er  13-17),  the  fish,  oil, 
and  down  fair  of  Archangel,  the  fair  of  fats  at  Ischin  in  the  government  of 
Tobolsk.  Specialty  fairs  can  maintain  themselves  for  a  long  time;  in  a  quar¬ 
ter  of  Paris  there  is  still  held  about  Easter  the  “Old  Iron  Fair,”  or  “Ham  Fair,” 
as  it  is  also  known  from  the  featuring  of  that  product  in  addition  to  old  metal 
goods.  The  “Gingerbread  Fair”  is  another  popular  old  survival. 

■  “IntrrmMiaire  surann^'  according  to  the  expreiaion  of  M.  Heniot  (aee  footnote  43). 
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S|)ec'iaH/ation  is  partirularly  adapted  to  commerce  in  the  rarer  commo- 
<lities  for  which  there  is  a  seasonal  sale  and  which  cannot  l)e  lK)U^ht  In- 
sample.  Furs,  pnKlucts  of  a  typically  nomadic  (Kvupation,  offer  a  rocxI  in¬ 
stance  in  |K)int.  I'ntil  recently  fur  dealers  fretjuenterl  the  Russian  and 
.\siatic  fairs,  and  such  fairs  as  that  of  Irhit  still  <lo  an  important  husines>  in 
furs.  Furthermore,  the  big  fur  markets  of  Kuro|x,*  and  the  newly  estahlished 
fur  sitles.of  New  York  and  .St.  Louis”  have  the  essential  characteristics  of 
the  fair.  In  France  a  fair  of  small  common  furs  is  still  held  in  the  Jura  to¬ 
wards  the  end  of  winter.  Before  the  oiXMiin^  of  the  Sue/  C'anal  the  teas  of 
('hina,  the  commerce  in  which  was  related  to  the  caravan  trade  in  ('entral 
.Asia,  were  largely  sold  at  the  Rus.sian  fairs,  es|xrially  that  of  Nijni  Nov- 
nonxl.  There  is,  however,  one  product  which  lends  itself  in  a  {xviiliar  decree 
to  the  conditions  of  siile  offeretl  in  the  fair;  this  is  live  stcx'k,  and  the  stixk 
fair  still  ffourishes  in  western  Furojx*. 


Live-Stock  Fairs 

Many  fairs  that  today  deal  only  in  cattle  figured  as  comnKKiity  fairs  two 
or  thrtx*  centuries  ago.  This  fact  is  definitely  known  in  certain  instances;  for 
example  in  France  at  Ciuibray  (a  suburb  of  Falaise)  in  Normandy,  .Autun, 
and  Brian^on.**  A’et  it  must  not  be  concludetl  that  the  present  fair  is  a  direct 
derivative  of  the  old  fair.  In  the  instances  citetl  the  commixlity  fair  with  a 
more  extended  sphere  of  influence  and  greater  variety  and  historic  prestige 
has  simply  masked  the  contemporaiA-  existence  of  the  cattle  fair,  though  the 
latter  in  fact  is  probably  still  more  ancient.  This  appears  to  be  true  as  a 
general  rule.  Though  the  two  forms  may  coexist  they  pertain  to  two  differ¬ 
ent  orders  of  conditions  and,  as  will  lx  shown,  are  fundamentally  distinct.** 
There  apfX'ar  to  lx  cases  where  in  the  same  town  at  the  same  eptx'h  separate 
cattle  fairs  and  merchandise  fairs  have  Ixen  held  at  different  dates.  Thus  at 
(irenoble  there  is  ttxlay  an  amusement  fair  held  twice  a  year,  for  fifteen  days 
each  at  Faster  and  in  .August,  which  twenty  years  ago  was  a  little  commtxlity 
fair.  .A  cattle  fair  is  held  in  the  siime  town  but  in  a  different  fixation  and  on 
different  txcasions.  No  trace  of  any  connection  Ixtween  these  two  kinds  of 
fairs  is  to  lx  seen  t(xlay.  In  the  twelfth-centur>’  fairs  of  Champagne  there 
was  held  once  a  year  along  with  the  general  commcxlity  fair  a  live-stcxk  fair 
sjxt'ially  devoted  to  cattle,  horses,  and  mules.  In  the  archives  of  ancient 
Dauphin^*  the  writer  discovered  that  in  Bourg  d’Oisans  Ixtween  Grenoble 
and  Brian^on  on  the  road  to  Italy  there  were  held  at  fixed  times  ever>-  year 
alx)ut  the  end  of  the  Middle  .Ages  a  general  comnxxlity  fair  and  a  local  live- 
sKx'k  fair. 

Town  a.m)  ('ot  xTRV  Markets  and  Live-Stock  Fairs 
Primitive  rural  industry  sells  its  surplus  pnxlucts  intermittently,  for  the 
countryman  who  is  occupied  the  greater  part  of  his  time  on  the  land  has 


”  Sf^  note  on  “Recent  Grtm-th  of  the  Fur  Trade  in  the  United  State t,*  Grogr.  Rrr.,  V'ol.  $.  igiS.  p.  I4S- 
”  Petiot.  op.  cit. 

••  J.  G.  Rulliot:  La  foire  de  Bibracte,  Mfmnirfs  .Sor.  ^Jurmne,  V’ol.  7  (N.  S.).  1878,  pp.  i-8j.  .Autun. 
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little  time  to  devote  to  commercial  traiisiictioiis.  By  its  nature,  ten),  ajjricul- 
ti;ral  exploitation  imposes  intermit tency  on  commercial  natherinps,  which 
for  reasons  of  convenience  are  most  often  made  ixTitnlic.  The  role  of  the 
f.iirs  of  Kie\’  in  rural  commerce  has  already  l)een  citetl.  Where  a  sedentary 
auricultnral  population  is  concenu'd,  these  gatherings  can  l)e  held  at  fre- 
(ji.ent  intervals;  the  interval  will  Ik*  mtxlifietl  if  an  element  of  pastoral  no- 
m.idism  is  intrixluced.  Thus  according  to  the  progression  of  the  seasons  and 
the  movements  of  the  herds  these  gatherings  attain  a  particular  imj)or- 
lance  at  certain  seasons  of  the  year.  I'he  Ixst  field  for  the  prest*nt  study  of 
this  phenomenon  is  furnisheil  hy  the  Islamic  countries,  notably  of  northern 
.\frica  where,  as  Jules  Blache  has  recently  shown,  sedentary  agriculture  and 
liasloral  nomadism’"  almost  everywhere  exist  side  by  side.  There  the 
plates  where  the  country  folk  foregather  lK*ar  the  names  of  the  tlays  of  the 
wi“ek  and  in  succession  provide  for  all  the  countryside. 

Such  rural  gatherings,  at  the  Ixginning  held  almost  always  in  the  o|X‘n 
country,  tend  to  Ixt'ome  fixed  centers  of  habitation.  It  is  a  commonplace 
that  one  of  the  reasons  determining  urban  settlement  is  the  concentration  of 
agricultural  exchange  in  the  form  of  a  “countrx’  market.”  But,  in  the  meas¬ 
ure  that  the  town  thus  created  develops,  it  liegins  to  acquire  its  own  proper 
functions.  It  ends  by  itself  absorbing  all  the  countr\’  pnxiucts  for  which  it 
has  l)een  the  seat  of  exchange.  Thus  arises  the  city  market  without  which 
the  city  cannot  live.  Zola  gives  us  the  study  of  a  formidable  contem|>orar>' 
t.xample  in  “Le  \’entre  de  Paris.”  Kach  city  is  surrounded  by  an  area  more 
or  less  extensive  whose  activities  are  almost  exclusively  devoteti  to  supplying 
its  sustenance,  a  fundamental  element  in  any  study’  of  urban  geography.” 

I’nder  the  form  of  the  city  market  rural  commerce  has  only  the  most 
distant  connection  with  fairs.  In  most  of  the  towns  of  Kurojie  markets  and 
fairs  are  entirely  separate  and  distinct  phenomena,  though,  as  we  have  re- 
marketl,  they  have  a  community  of  origin  in  the  ix*ri(Klic  gathering  for  the 
dis|X)sal  of  surplus  agricultural  pnxluce.  The  market  is  closely’  lK)und  to  the 
town  which  it  serves;  the  fair  has  only’  relations  of  tradition  or  convenience; 
it  does  not  function  for  the  town’s  sake,  only’  for  the  surrounding  country. 

The  distinction  that  we  make  would  perha{)s  seem  to  be  factitious  did 
there  not  exist  examples  of  the  initial  juxtaposition  of  market  and  cattle 
fairs  in  the  s;ime  town  and  l)efore  their  dissociation.  There  is  the  instance 
of  the  majority  of  the  Islamic  towns  where,  as  we  have  siiid,  the  introduction 
of  live  stock  at  certain  dates — which  constitutes  the  fair  projx’rK’  speaking — 
heightens  the  activity  of  the  market.  Best  of  all  is  this  demonstrate<l  in  an¬ 
cient  Rome.”  There  from  the  earliest  times  were  held  jx^ricKlic  country’ 
markets,  nundinae,  so  called  l)ecause  held  every  nine  days.  The  nitndinae 

•’  lulrs  BUichv:  Modes  cf  l.ife  in  the  Moroccan  Countryside:  Interpretations  of  Aerial  Hhotottraphs. 

Rn..  Vol.  It,  loji,  pp.  477-S02. 

**  Cf.  Raoul  Blanchard:  Grenoble:  (%tude  de  R^>Kraphie  urbaine,  2nd  edit.,  Paris.  lot 2. 

••  .At  Rome  there  were  besides  the  HunJinaf  fairs  (mercatus)  pioperly  so  called  which  were  held  biennially. 
They  were  associated  with  religious  festivals;  but  their  importance  was  completely  eclipsed  by  that  of  the 
SHSifisse,  which  in  fact  really  usurped  the  r6lcs  of  the  cattle  fairs  and  commodity  fairs.  (Muvelin,  op.  .i/ . 
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not  only  provided  a  sustenance  market  for  the  city;  they  also  actetl  as  the 
center  of  the  cattle  trade  of  I.atium.  The  regulation  of  the  market,  its 
special  juridical  features,  its  l(x:us  in  the  city  where  each  class  of  merchan¬ 
dise  was  sold  in  its  proper  quarter”  are  all  features  containing  in  germ  the 
geographical  characteristics  of  the  live-st<K'k  fair  as  we  shall  analyze  it  later. 
As  in  the  cattle  fairs,  there  was  added  a  minf)r  trade  in  various  small  wares; 
and  this  at  certain  ejXK-hs  seems  to  have  develojXKl  into  a  veritable  little 
comm(xlity  fair.  In  the  Middle  Ages,  in  fact,  the  term  nundinae  was  cur¬ 
rently  ustxl  to  designate  the  fairs  for  the  sale  of  Imth  merchandise  and  cattle; 


Fig.  6 — Graphs  fhowing  the  rhythm  of  counto’  fair*  in  two  regions  of  the  western  Alps;  on 
the  left  in  the  dlparttnunt  of  Isire  (from  data  by  A.  AUix),  on  the  right  in  the  region  of  Pinerolo. 
Italy  (from  data  by  G.  B.  Roletto).  Months  when  the  herds  are  moved  to  and  from  the  upland 
INtstures  are  shown  by  shading. 


it  was  more  frequently  employed  than  feriae.  The  Roman  nundinae,  then, 
were  a  kind  of  combination  of  the  three  commercial  institutions,  the  market, 
the  cattle  fair,  and  the  commtxlity  fair. 

Co.NNEt  Tiox  Between  the  Stock  Fairs  and  Pastoral  Life 

The  pa.storal  industry’  is  of  all  forms  of  exploitation  of  the  earth  that 
which  most  imperiously  exacts  movement  from  place  to  place,  that  is  to  say- 
nomadism.  Now  it  is  exceptional  that  nomadism  is  purely  capricious.  .■\1- 
most  everywhere  it  takes  place  within  definite  limits,  more  or  less  extensive, 
and  brings  the  herds  and  their  guardians  to  definite  places  at  fixed  times. 
There  are  in  Central  Asia  and  the  Sahara  examples  of  pastoral  nomadism  of 
very’  long  pericxl,  in  the  mathematical  sense;  in  Flurope  today-  the  periods, 
the  distances,  the  forms  even  of  this  nomadism  are  infinitely-  varied;  but  it 
alway-s  exists  in  more  or  less  definite  form.” 

*  The  division  into  commrrcial  quarters  or  iuks,  under  diverse  forms  is  classic  in  the  towns  of  the  Middle 
Ages  and  today  in  the  towns  of  Islam.  At  Rome  there  was  the  fttrum  boarium,  the  jorum  ptcuarium,  suarium, 
pistarium,  rtHarium,  olitorium,  piscatorium,  cuppediuarium,  etc.  Compare  the  localisation  in  the  commodity  fain 
and  in  the  cattle  fairs  and  sample  fairs  of  today  (discussed  below). 

**  For  various  local  examples  in  various  countries  see  Andrf  Fribourg:  La  transhumance  en  Espagne.  Ass. 
dt  Gtotr.,  Vol.  Ip.  ipio.  pp.  231-344;  Philippe  Arbos:  La  vie  pastorale  dans  les  Alpes  Francaiaes.  Grenoble  and 
Paris.  192a;  Renf  Musset:  The  Geographical  Characteristics  of  Western  France,  Geogr.  Rn.,  Vol.  la.  igaa.  pp 
84-QQ.  From  this  point  of  view  a  special  interest  attaches  to  the  last  work  cited,  for  it  instances,  in  a  non- 
mountainous  region  and  under  present-day  conditioiu.  the  migrations  of  live  stock  to  great  distances  in  respon»' 
to  present  ph>-sical  necessities  as  much  as  to  custom. 
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Without  exception  the  rhythm  of  pastoral  nomadism  is  governed  by  the 
rhythm  of  the  seasons.  The  manner  of  adaptation  to  the  seasons  varies,  but 
it  is  always  nature  which  commands.  I*astoral  movements  are  much  more 

rigorously  controlled - ^ - - 

than  those  commcxhty  /  ' 

movements  of  which  we  / 

have  spt)ken  under  com-  W  JURA  i 

nudity  fairs.  For  the  p  ^  -! 

one  it  is  a  simple  con-  a  - 

for  the  other  V - iL 


venience,  I 
a  iu“cessity 

In  pastoral  nomadism 
the  fair  api^ears  as  an 
element  of  i^ermanence. 

.Accustomed  to  pass  at 
fixtd  intervals  in  the 
neighborhood  of  the 
same  |X)ints,  the  driver 
of  a  herd  knows  that  he 
will  meet  there  drivers  of 
neighlx)ring  herds.  The 
meeting  provides  a  tem- 
|X)rary  arrest  of  nomad¬ 
ism.  It  |x*rmits  the  ex¬ 
change  of  animals,  the 
making  of  contracts  for 
the  engagement  of  herds¬ 
men,  for  the  combination 
and  composition  of  the 
herds,  and  for  the 
sale  of  pastoral  pnxluce. 

Thither  come  also  those 
jieople  from  the  exterior 
who  wish  to  buy  cattle. 

The  cattle  fair  is  the  ren¬ 
dezvous  for  the  butchers 
of  the  tow’ns,  setlentary  cultivators  who  wish  to  lease  cattle,  cattle  dealeis. 
hor  the  industry’  of  the  pastoral  region  it  is  the  sole  commercial  outlet;  and 
for  the  exterior  the  sole  economic  contact  with  the  pastoral  region.  For  the 
pastoral  people  it  is,  furthermore,  the  opportunity  to  buy  other  pnxlucts  of 
which  they  have  need.  It  is  for  this  reason  that  the  cattle  fair  is  almost 
always  accompanied  by  the  sale  of  a  certain  amount  of  general  merchandise 
and  is  attended  by  a  host  of  itinerant  retail  traders.  Sometimes  these  are 
merchants  with  an  established  place  of  business  who  take  advantage  of  a 
near-by  fair,  but  most  often  they  devote  themselves  solely  to  itinerant  trade. 


ineroio 
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Fit;.  7 — Live-etock  fair*  of  the  French  AUi«  (chiefly  after  Ph.  .\rbos). 
The  numbers  have  reference:  1-4.  natural  regions;  1.  pre-Ali>8; 
a.  sub-alpine  depression;  3,  central  massifs;  4.  intra-alpine  sone; 
S.  fairs;  6.  especially  important  fairs;  7,  the  great  fairs  exporting 
outside  the  .Alps. 


passing  rontlmially  fnmi  one  fair  to  another  over  the  entire  region.  In  this 
humble  form  alone  does  the  cattle  fair  resemble  the  commcxiity  fair  and 
exceptionally  is  a  degenerate  derivative  from  it.  Between  the  rhythm  of 
the  fairs  and  that  of  pastoral  noma<lism  is  an  indissoluble  connection.  An 
attempt  to  change  the  traditional  dates  of  fairs  at  the  time  of  the  French 
Revolution  had  quickly  to  Ik.*  abandonefl.  However,  in  srmie  non-mouni:iin- 
oiis  regions  where  pastoral  nomadism  does  not  exist  ttxlay  there  are  fairs 
without  ap|)arent  seasonal  connection.  For  example  in  the  (iaronne  basin 
fairs  are  generally  held  oncx*  a  month.  But  even  here  the  Spring  and  .Au¬ 
tumn  fairs  if  not  more  numerous  are  far  more  imj>ortanl  as  far  as  live  st(x'k 
is  concerned. 

I.ivk-Stock  F.mrs  in  thk  Westkrn  .Alps 

It  is  from  the  western  .Alps  that  we  shall  select  some  present-day  examples 
of  live-st<K'k  fairs.  It  is  true  that  this  region  is  not  the  only  one  in  the  Old 
World  where  the  institution  keeps  its  importance  nor  even  that  where  it  is 
most  widely  de\elo[X*d  or  most  generally  known,  but  it  is  here  ixrhajis 
that  pastoral  nomadism  is  most  characteristically  defined  and  presents  the 
clearest  relations  with  the  mechanism  of  the  fairs  (Fig.  7).  Furthermore 
it  is  the  only  one  in  which  the  requisite  geographic  studies  have  lieen  carried 
t)ut  in  detail.  The  following  discussion  will  lie  in  e^nce  a  resume  from 
three  recent  works — on  the  pastoral  life  of  the  French  .Alps  as  a  whole  by 
Philippe  .ArlK)s,“  on  the  F'rench  fair  of  (»oncelin  by  the  author  of  the  present 
article,**  and  on  the  Italian  fair  of  Pinerolo  by  G.  B.  Roletto.*^ 

W’e  have  already  remarketl  on  the  close  connection  lietween  the  monthly 
fretjuency  of  the  live-st(xrk  fairs  and  the  movements  of  the  herds  (Fig.  6). 
In  the  winter  the  stabled  animals  are  fed  on  hay  gathered  during  the  pre¬ 
ceding  season.  For  the  cattle  industrx’  this  was  long  a  dead  season  during 
which  the  animals  were  merely  kept  alive  and  from  which  they  emerged  in 
great  need  of  fattening  on  fresh  pastures.  («reat  progress  has  been  made  in 
recent  years,  however,  in  stall  feeding;  and  it  is  not  uncommon  for  animals 
at  the  end  of  the  winter  to  lx  ready  for  imme<Iiate  sale.  It  is  in  regions  where 
this  stall  feeding  is  practicetl  that  the  fairs  are  held  the  earliest — even  Ixfore 
Faster. 

In  spring  the  herds  are  made  up  to  go  to  the  “mountain”  or  “alp”  for  the 
warm  season—  a  business  for  which  the  fairs  are  an  almost  indisix*nsable 
mtxlium  since  the  owners  must  place  in  common  keeping  their  Ixasts  and 
their  interests.  In  general  this  is  the  jxrifxl  when  fairs  are  most  numerous. 
In  the  southern  section  of  the  .Alps,  the  sheep  country’,  where  spring  is 
earlier,  the  time  of  the  greatest  numlxr  of  fairs  is  .April;  in  the  northern  .Alps, 
the  cow  country,  it  is  May  and  June. 

While  the  herds  are  summering  on  the  mountain — “les  montagnes  stmt 
garnies” — there  is  a  diminution  in  the  niimlxr  of  fairs,  estxcially  in  the  sheep 


•>  S»r  footnote  J4. 

••  See  footnote  24. 

•’  Le  condixioni  geografiche  delle  fiere  di  Pinerolo.  Iji  Crotra/ia,  Vol.  9.  1921.  pp.  99-t.^.S. 
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Fig.  8— The  live-stock  fair  of  Autun.  Central  Massif.  (Phitonraph  by  courtesy  of  E.  Guignard.) 

Fig.  9 — The  September  live-stock  fair  of  Montiers-en-Tarentaise,  Savoie.  (Photograpli  by  Raoul  Blanchard. 
rnir<xluced  from  Fig.  J7,  in  Ph.  .Arbos:  La  vie  pastorale  dans  les  Alp.-s  fran^aises.) 
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Fig.  io— The  economic  sphere  of  the  live-stock  fair  of  Goncelin.  The  numbers 
have  reference:  i,  economic  domain,  or  umJami  of  the  fair;  2  and  3,  regions  supplied 
by  the  fair  with  cattle  and  sheep — a,  regions  regularly  supplied  by  direct  exportation  (the 
circle  herein  is  Grenoble);  3,  regions  supplied  irregularty  and  by  the  intermediary  of 
other  fairs  (re-exportation);  4,  regions  supplying  the  fair's  import  of  pigs. 

In  autumn,  sometimes  from  the  end  of  August,  the  beasts  begin  to  descend 
well -conditioned  for  slaughter;  it  is  again  a  pieriod  when  fairs  are  particu¬ 
larly  numerous  for  the  pastoral  folks  then  w’ish  to  liquidate  the  expenses  of 
the  summer  period  and  realize  their  profits.  The  fairs  of  this  season  are  in 
general  the  most  important  of  the  year.  At  the  big  Savoyard  fair  of  Mou- 
tiers-en-Tarentaise,  for  example,  some  4,000  to  6,000  head  of  cattle  are 
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a>^-inl)le(i  each  SeptenilK*r  (Fig.  9).  The  season  terminates  in  ()ct()l)er  or 
SoNenilH'r  in  the  warmer  regions  of  the  south  by  some  big  sheep  fairs  before 
the  ixtuhI  of  winter  stabling  is  l)egun  or  the  winter  migration  of  sheep  takes 
place  towartls  the  sunnier  regions  of  Pro\ence. 

Figure  7  shows  all  the  centers  of  the  French  Alps  where  live-stock  fairs 
are  !iel(l  at  least  four  times  a  \ear  or  where  they  have  a  rt‘cogni/e<l  imix)r- 
tance.  It  will  1h*  noted  that  they  are  rangcxl  in  the  largest  number  among 
the  chief  highways  traced  by  nature  and  the  roads  leading  to  the  great 
Al|)ine  passes:  then  in  the  natural  regions®*  whose  own  pnxlucts  play  an 
accessory  part  in  the  trade  of  the  fairs  (the  rich  agricultural  country  of  the 
sul)-alpine  depression:  and  X’ercors  and  C'hablais,  regions  pr<Klucing  breetls 
^uitable  for  the  mountain):  then  the  great  valleys  of  the  intra-alpine  zone, 
the  country  par  excellence  of  summer  pasture  outside  the  Alps.  In  all  these 
regions  the  herds  still  travel  on  the  hrxjf  for  the  mt)st  part,  the  railroad  is 
only  used  for  e.\|X)rtation  outside  the  .Alps.  In  this  respect  the  entire  coun¬ 
try  of  the  F'rench  .Alps  presents  the  characteristics  of  an  economic  unit. 

Two  F.xamplks  in  Detail:  The  Fairs  of  C'iOxcelin  and  PiNERot.o. 

The  great  fair  of  (iresivaudan,  held  at  (ioncelin  probably  from  the  end 
of  the  Middle  .Ages,  is  the  pastoral  center  t)f  a  little  economic  domain  in  the 
interior  of  the  F'rench  .Alps.  We  say  advisedly  the  fair  and  not  the  town  of 
(ioncelin:  for  the  town  has  no  connection  with  the  pastoral  business  other 
than  to  give  asylum  eighteen  times  a  year  to  the  gathering  of  stcx'k  raisers 
and  their  lx?asts,  the  cattle  dealers,  and  the  itinerant  retail  merchants.  The 
fair  is  held  every  Saturday  in  May  and  June,  on  the  10th  and  the  25th  of 
•August,  and  again  ever\'  Saturday  in  Novemlxr  and  Decemlxr.  In  regaril 
to  its  economic  domain  the  role  of  the  fair  is  triple.  F'irst  it  centralizes  the 
exchanges  made  in  the  interior.  The  beasts  here  pass  from  one  owner  to 
another,  and  here  are  drawn  up  contracts  for  summering  and  for  rent  of 
the  mountain  pastures.  In  the  second  place,  the  fair  concentrates  the  ani¬ 
mals  destined  for  exix)rtation  outside  the  region.  .And  thirdly,  and  this 
aspect  is  perhaps  a  little  unexpected,  it  is  a  medium  of  importation  for  the 
region.  There  is,  in  fact,  one  kind  of  live  stock  that  the  region  does  not 
raise  but  which  it  consumes  in  quantity,  that  is  the  pig.  FA’ery  countr\’man 
fattens  one  or  two  pigs  for  home  consumption,  but  he  buys  the  animals  young 
at  the  fair,  and  should  he  have  more  than  he  needs  he  sells  his  surplus  there. 
This  role  of  importer  and  exix)rter  is  analogous  to  that  playetl  by  a  |X)rt  in 
respect  of  its  hinterland;  and  it  w'as  this  fact  that  led  the  author  in  1914  to 
propose  the  term  umland  to  designate  the  economic  domain  of  the  fair.®* 

We  now  turn  to  the  fair  of  F’inerolo,  of  which  M.  Roletto  has  given  us  an 


•*  Ser  Raoul  Blanchard:  The  Natural  Regions  of  the  French  Alps,  Geogr.  Rrr.,  Vol.  1 1,  1921.  pp.  31-49- 
*•  M.  Roletto  {op.  (it.,  p.  134)  does  not  see  the  necessity  for  this  new  term  and  prefers  “economic  domain. “ 
which,  however,  is  not  only  longer  but  less  precise;  umland  has  specific  reference  to  the  commercial  balance  of 
exchange  with  the  exterior  and  with  it  is  associated  the  idea  of  “land'  port. 
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excellent  picture  in  his  thoroughgoing  study.  Pinerolo  is  situatetl  where 
one  of  the  most  important  systems  of  converging  valleys  of  the  Pietimontese 
.Mps  o|)ens  on  to  the  plain.  One  of  these  valleys,  the  \’al  Cluson,  is  the  age- 
old  route  from  the  Piedmont  to  Dauphin^  by  the  pass  of  Mont  ('*enevre, 
and  Pinerolo  was  up  to  the  nineteemth  century  a  {K)int  of  departure  and 
arrival  of  international  traffic.  Towards  the  mountains  the  umland  of  the 
fair  is  limited  by  the  French  frontier  and  by  the  crest  defining  the  confluent 
valleys.  On  the  plain,  where  there  is  neither  natural  barrier  nor  interna¬ 
tional  lK)undary,  delimitation  is  less  clear;  and  here  the  commercial  attrac¬ 
tion  of  the  great  center  of  Turin  makes  itself  felt  in  constantly  increasing 
degree. 

The  fair  of  Pinerolo,  like  that  of  Goncelin,  dates  from  the  end  of  the  Mid¬ 
dle  .Ages:  its  charter  was  granted  in  1433,  and  it  was  held  for  the  first  time 
in  1450.  It  has,  howe\er,  suffered  changes  in  which  may  l)e  traced  political 
and  economic  influences.  At  the  l^eginning  exclusively  pastoral,  it  was  held 
in  April  and  Novemlier — spring  and  autumn  fairs  of  standard  type.  Later 
l)oundar>'  changes  increased  the  sphere  of  the  fair  (the  change  of  1713  was 
to  Italy’s  advantage;  further  north,  in  i860,  a  change  was  made  to  the 
profit  of  France)  and  led  to  improvements  in  the  agricultural  pnxluction  of 
the  region,  especially'  on  the  Piedmont  plain;  and  growth  of  industry  in  the 
town  of  Pinerolo  contributed  to  its  progress.  In  the  nineteenth  century  the 
tlate  of  the  autumn  fair  was  progressively  advanced  until  it  ended  by  l)eing 
held  in  August.  Today  the  dates  of  the  fair  are  the  last  Monday,  Tuesday, 
and  Wednesday  in  April;  the  last  Tuesday  and  Wednesday  in  .August.  By  a 
coincidence  which  is  relatively  rare  the  .August  fair  corresix)nds  to  the  fes¬ 
tival  of  the  patron  saint  of  the  region.  The  fair  today  has  a  mixed  character, 
agricultural  and  pastoral,  but  trade  in  live  stock  is  dominant,  (irains— 
wheat  and  maize — -are  also  commercially  important;  but — and  this  shows 
the  fundamentally  pastoral  character  of  the  fair — they  are  sold  at  the 
weekly  market  with  its  more  limited  scope  rather  than  at  the  fair  where  the 
important  sales  are  in  cattle,  horses,  mules,  and  pigs. 

For  cattle  the  fair  of  Pinerolo  plays  the  part  that  we  have  already  de¬ 
scribed  in  the  case  of  the  Goncelin  fair;  it  brings  together  the  stock  of  the 
region,  regulates  the  local  nomadism,  and  furnishes  export  material.  The 
greatest  buyer  is  Turin.  For  other  kinds  of  stock  it  functions  rather  as  an 
importer,  for  there  is  no  breeding  center  in  the  region.  Here  its  sphere  ex¬ 
tends  to  the  Abruzzi,  to  Touraine,  and  to  Hungary'  (Fig.  1 1).  In  addition  it 
has  a  more  important  role  as  a  distributing  agent  than  Goncelin.  The  pigs 
imported,  like  those  of  Goncelin,  are  distributed  throughout  the  economic 
domain;  but  these  limits  arc  considerably  passed  in  the  case  of  horses  and 
mules,  in  fact  it  may  be  said  that  the  entire  upi^er  basin  of  the  Po  obtains 
from  the  fair  of  Pinerolo  its  requirement  in  these  animals,  the  horse  for  the 
plains,  the  mule  for  the  mountains.  The  spring  fair  of  Pinerolo  is  perhajw 
the  most  important  mule  fair  in  northern  Italy.  Even  for  cattle  the  role  of 
the  fair  of  Pinendo  appears  to  surpass  that  of  (loncelin.  Within  its  economic 
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spltore  are  other  local  fairs  which  effect  a  preliminary  concentration  of  the 
cattle  destined  for  sale  outside  the  region.  These  are  then  brought  to 
Pinerolo  where  they  are  Ixmght  by  outside  dealers  who  thus  are  saved  the 
trouble  of  visiting  the  hx'al  fairs.  Pinerolo  might  Ik‘  descrilnxl  as  a  fair  of 
sttond  (or  su|)erior)  degree,  a  characteristic  which  M.  Roletto  has  not 
pointed  out,  though  it  appears  to  the  writer  a  distinguishing  feature.  In  the 
French  .Alps  there  are  several  great  fairs  of  the  same  kind,  which  collect  for 


Fig.  1 1 — Map  showing  the  sphere  of  influence  of  the  fair  of  Pinerolo,  Italian  .'Mps  (after  G.  B.  Roitteo).  The 
area  of  the  Alps  is  approximately  indicated  by  shading;  the  economic  domain  of  the  fair  is  shown  in  solid  black; 
the  numbered  lines  show  origin  d[  (i)  pigs,  (2)  horses,  (j)  mules  brought  to  the  fair  from  without  the  economic 
domain. 


ex{X)rt  from  the  local  fairs  and  are  frequentetl  by  dealers  w'ho  supply  every 
set'tion  of  France. 

Present-Day  Decline  of  the  Stock  Fairs 

•At  the  present  time  we  are  witnessing  a  somewhat  rapid  transformation  of 
pastoral  industry  in  the  Old  World.  The  rhythm  of  nomadism,  while  yet 
respected,  is  no  longer  of  vital  importance.  The  stable  is  no  more  a  tempo¬ 
rary  makeshift  but  a  place  for  the  fattening  of  st(x:k  for  the  market.  In  some 
places  the  summering  on  the  mountains  has  lieen  giv’en  up  altogether,  as,  for 
instance,  in  the  humid  massifs  of  the  pre-.Alps  where  around  each  village  is 
plenty  of  grass  for  the  entire  year.  Transhumance  of  the  flocks  of  sheep  from 
Provence  to  the  Alps  and  vice  versa  is  also  on  the  decline.  At  the  same  time 
the  fair  whose  raison  d'itre  is  pastoral  nomadism  is  progressively  losing  its 
age-old  importance. 

Live  st(x:k  has  gained  in  value,  is  more  sought  after,  and  at  greater  dis¬ 
tances  and  more  regularly.  The  phenomenon  is  general,  but  it  is  verv’  clear¬ 
ly  apparent  in  the  French  Alps  where  the  introduction  of  mcxlern  means 
of  communication  has  l)een  relatively  late  and  abrupt.  A  more  extensive 
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clientele  demands  a  more  regular  su|){)ly,  which  ihe  system  of  fairs,  e.^-.-n. 
tially  intermittent,  does  not  furnish.  Purchases  are  made  daily.  The  fairs 
it  is  true,  are  sufhciently  numerous  and  uniformly  distributed  over  the  entire 
area  of  the  pastoral  country  to  guarantee  at  least  one  at  every  season  of  the 
year,  but  their  inetjuality  in  magnitude  is  unsiitisfactory  to  the  dealers;  oiilv 
the  big  fairs  of  spring  and  autumn  are  adecjuate  in  this  resjx'c't,  and  at  these 
the  comjx'tition  l»etwet*n  buyers  is  more  and  more  keen. 

'I'here  is,  furthermore,  a  constantly  increasing  teiulency  for  the  buyers  of 
pastoral  pnKlucts,  lK)th  stm'k  and  dair>-  pnxluce,  to  travel  the  mountains 
at  all  seasons  and  purchase  direct  from  the  prcKlucers.  Live  stcx'k  and  dair\- 
produce  lK)Ught  in  such  way  travel  at  all  seasons  by  road  and  rail.  .As  the 
countr>folk  s;iy,  trade  is  done  less  and  less  at  the  fair  and  more  and  more 
“on  the  road.”  The  buyers  seek  to  get  ahead  of  one  another  and  strive  in 
particular  to  obtain  the  lx‘st  of  the  stock  some  days  Ixfore  the  fairs.  Hence 
the  fairs  tend  to  lx  neglected  lK)th  by  buyers  and  pnxlucers.  There  are  en¬ 
tire  regions  where  this  commercial  vehicle,  but  lately  im|x)rtant.  has  now 
fallen  into  complete  disuse;  as,  for  instance,  is  the  case  with  Trieves  to  the 
south  of  (irenoble.'*® 

Decline  is  overtaking  the  stcx'k  fairs  of  the  Old  World  as  it  has  overtaken 
the  merchandise  fairs,  but  more  slowly  and  more  ret'ently.  Must  one  con¬ 
clude,  then,  that  they  t<H)  will  s(X)ner  or  later  fall  into  complete  decadence? 
We  do  not  think  so.  It  must  lx*  recalled  that  cattle  are  lx)ught  individually 
rather  than  in  the  bulk,  rndoubterlly  if  buying  is  done  by  the  entire  herd, 
as  is  commoidy  practiced  in  the  .New  World,  direct  control  at  the  moment  of 
purchase  is  as  little  net'essary  as  in  the  buying  of  corn  by  the  siick  or  co;il  by 
carload.  Hut  in  Kuro|x*  st<x'k-buying  is  seldom  done  this  way.  Kven  if 
retluced  to  a  secondary  commercial  role,  the  cattle  fair  must  long  survive  as 
affording  the  Ixst  way  of  insjtecting  all  the  cattle  of  a  region  with  a  view  to 
purchase.  Furtherm{*re,  the  st(X'k  raiser  is  not  a  professional  trader,  as  is  the 
cattle  dealer,  and  can  give  only  a  limitetl  ix)rtion  of  his  time  to  the  business 
of  buying  and  selling;  he  will  always  have  neetl  of  the  fair  to  meet  his  neigh- 
lx)rs  and  examine  their  lx*asts,  and  inter-regional  exchanges  will  always  lx- 
made  there  for  the  greater  part.  The  op|X)rtunity  for  intercourse  is  an  im- 
(xirtant  ftmction  of  some  fairs  of  tcxlay;  as  the  jieople  say,  one  sees  there 
“many  ixx)ple  and  few  lx*asts.” 

The  diminished  element  in  the  fair  is  the  commercial  sjxx'ialist  wh(), 
carrying  on  his  business  o\er  a  great  area  and  varying  it  according  to  the 
interest  of  the  moment,  escajxs  the  Uxal  geographic  limitations.  Yet  it 
must  lx*  ol>served  that  he  dcxs  it  only  at  a  price — by  constant  travel,  fatigue, 
and  additional  expense.  In  contrast  the  stock  fairs  offer  a  jxjsitive  conven¬ 
ience.  and  it  is  not  imix)s.sible  that  they  will  survive,  at  all  events  for  trade 
in  cattle  and  lx*asts  of  burden.  Ixcause  of  the  economy  they  effect  in  move¬ 
ment  and  effort. 

«•  Charle*  Robequain:  Lc  TriJven:  l^tudr  g^iRraphiqur,  Rrr.  df  Alpint,  ViJ.  lo.  iqn.  pp. 

C.rrocble. 


THK  (.KlMiRAIMJY  OK  FA1K< 


557 

It  is  an  attempt  to  realize  a  preeisely  similar  eeonomy  in  trade  in  general 
nurchandise  that  has  led  to  the  revival  of  the  old  system  of  comiiKKlity  fairs 
under  the  form  of  sample  fairs.  The  success  of  this  enterprist*  shows  that 
it  rorres|K)nds  to  a  real  commercial  utility,  and  it  is  this  siiine  utility  that,  in 
conjunction  with  the  iK*rmanence  of  geographic  factors  dis<'uss*xl  above, 
letds  the  writer  to  l)elieve  if  not  in  the  future  gn)wth  at  least  in  the  iht- 
Msteiice  of  the  stm'k  fair. 

The  Sample  Fairs 
Okioin:  The  Fair  of  l.EtPZicd' 

During  the  course  of  the  nineteenth  century  the  fair  of  I.eipzig  entered 
on  a  progressive  decline.  Towards  the  end  of  the  century  it  had  bet'ome  al¬ 
most  entirely  sjx?cialized  in  furs  and  lKH)ks,  with  the  trade  in  these  tending 
to  desert  the  fair  and  f)ecome  established  in  ix*rmanent  quarters  in  the  town.  | 

It  also  had  to  enter  into  com|x*tition  with  other  fairs  of  jiowerful  scope  held 
at  Berlin. 

.•\lH)Ut  1897  there  was  taken  in  the  histor\’  of  the  Leipzig  fair,  and  in 
consequence  in  the  histor>’  of  international  fairs  in  general,  a  decisive  evolu¬ 
tionary  step  from  which  there  arose  a  ty|)e  of  commercial  organ  adaptetl  to 
nuKlern  life.  It  was — and  the  fact  is  sufficiently  rare  in  geography  to  merit  I 

note — the  result  of  delilxrate  human  initiative,  the  actual  creation  of  a 
|K*rmanent  new  fact. 

The  new  tendencies  of  the  Leipzig  fair  made  a  tentative  apjxarance  in 
i8()o  and  were  elalxxatetl  to  definite  form  in  the  succeeding  six  or  seven 
years.  The  object  was  to  preserve  the  wholesiile  trade  of  the  fair  and  prevent 
degeneration  into  a  local  retail  fair,  as  had  happened  to  its  former  contem- 
jK)raries  and  rivals.  Manifestly  the  old  system  was  incompatible  with  direct 
sales  in  bulk;  and  the  idea  of  side  with  immediate  deliv'erv’  was  abandone<l. 

The  goods  themselves  were  not  brought  to  the  fair;  the  old-time  warehouse 

of  the  fair  disappeared.  X’isitors  and  buyers  were  offered  only  samples 

of  merchandise;  orders  were  taken  to  lx*  executed  at  contractetl  times; 

merchandise  was  dispatched  from  seller  to  buyer  without  passing  through 

the  fair.  The  fair  then  tor)k  on  the  aspect  of  an  exchange  for  commercial  ^ 

orders,  though  temporarv’  and  periodic.  Broadly  advertised,  it  was  also 

able  to  draw  together  interests  from  a  very  wide  area. 

By  the  circumstances  from  which  it  arose  the  new  fair  of  Leipzig  wa.s  at 
the  Ixginning  closely  connected  with  the  economic  life  of  its  immediate  sur¬ 
roundings.  It  called  for  the  exhibition  of  manufacturers’  samples,  and  the 
«)nly  manufacturers  who  were  directly  interested  in  establishing  the  new 
system  at  Leipzig  were  those  of  which  the  town  was  the  commercial  center — 

Saxony,  Thuringia,  and  Franconia.  It  was  the  manufacturers  of  these  three 

•'  l>on  Arqu^:  La  foire  de  Leipiig  i  I’fpoqur  actuelle.  La  Science  Sociale,  June.  1910.  pp.  I3”96.  Paris. 

Die  Technische  Messe.  Leipzig,  1921.  Charles  Touzot:  Une  visite  i  la  foire  de  Leipzig,  automne,  1921  (un¬ 
published  archives  of  the  Lyons  fair).  Personal  information.  See  footnote  43. 
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regions  who  at  the  l)eginning  founded  the  union  of  merchants  directing  ihc 
fair,  Verhand  der  Messkaujhduser,  an  asstxriation  in  which  the  Saxons  (l)ut 
not  the  i^eople  of  Leipzig)  naturally  dominated.  These  regions  produced  a 
variety  of  products;  the  metallurgical  pnxlucts  of  the  Krzgebirge,  the  me¬ 
chanical  constructions,  textiles,  and  industrial  prcxlucts  of  Chemnitz,  Zwick¬ 
au,  and  Plauen;  the  glass  and  scientific  apparatus  of  Jena;  the  hardware, 
edged  tools,  and  light  hardware  of  Franconia  and  Siixony;  the  innumerable 


Fig.  12 — The  economic  sphere  of  the  sample  (air  of  lycipciK.  The  heavy  broken  line  shows 
the  economic  domain  of  the  sample  fair  in  its  earlier  years  (1847-1917).  Dots  represent  the 
point  of  orisin  of  participants  in  the  fair,  each  dot  representing  an  average  of  s  participants 
(1914-1922). 


wtKxlen  products  of  Thuringia  and  the  Saxon  mountains;  the  basketrv’,  pa- 
|)ier-mache,  blown  glass,  and  porcelain  of  Thuringia,  etc.  Such  are  the  wares 
that  for  twenty  years  have  been  offered  in  sample  form  at  the  new  fair  of 
Leipzig.  It  must  lie  emphasized  that  the  fair  has  played  its  role  for  a  limited 
and  wcll-<lefinetl  gtxTgraphical  domain  (Fig.  12).  We  may  compare  it  in  this 
respect  with  the  live-stock  fairs.  Here  is  a  veritable  umland  especially  con¬ 
cerned  with  export,  which  business  the  fair  facilitates  as  the  fairs  of  the 
western  Alpis  facilitate  the  exportation  of  cattle.  The  prime  character  of  the 
(k'rman  fair  of  the  Middle  Ages  is  thus  reversed;  the  sample  fair  of  I^ipzig 
is  Ansfuhrmessf — a  fair  of  exportation,  but  for  a  limited  umland.  It  should 
l>e  understood,  howe\er,  that  while  this  definition  is  true  at  present  it  is  not 
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final  and  does  not  exclude  the  possibilities  of  development  in  other  direc¬ 
tions.  Even  now  it  seems  that  the  exhibition  of  merchandise  produced  from 
other  more  distant  regions  is  an  aid  to  the.  provisioning  of  the  timland  with 
its  requirements.  And  there  are  indications  that  a  possible  function  of  im- 
pirtation  will  complete  the  character  of  the  fair,  which  will  thus  conform 
closely  to  the  definition  that  we  have  offered— a  sort  of  inland  port’-  satis- 
fving  the  import  and  export  needs  of  its  iimland. 


Fig.  13 — The  economic  sphere  of  the  sample  fair  of  Lyons.  Dots  represent  the  point  of 
origin  of  participants  in  the  fair  (spring  and  autumn),  each  dot  representing  an  average  of  5 
participants. 


However,  the  umUind  is  not  everything  in  the  sample  fair.  It  functions 
for  a  much  broader  terrain.  From  the  l)eginning  of  the  twentieth  century’, 
and  especially  since  1917  when  the  activities  of  the  new  fair  of  Lyons  liegan 
to  l)e  manifested,  that  of  Leipzig  extended  its  influence  to  include  the  whole 
of  ('lermany.  Products  from  Westphalia  appeared,  and  first  the  cheap  cut¬ 
lery  of  Solingen  and  the  cheap  jewelry’  of  Pforzheim;  then  the  products  of 
the  industries  of  Silesia  and  of  Berlin,  comprising  altogether  an  infinite 
variety  of  manufactures  in  metal,  wood,  rubber,  and  chemical  gixxls.  For  a 
long  time  foodstuffs,  textiles,  raw  materials,  and  colonial  products  were  not 
admitted  to  the  fair,  but  they  finally  made  their  appearance  during  the  war. 
In  virtue  of  its  character  the  fair  is  specially  interested  in  placing  new  goods 


.\rqu(  {op.  ci4.)  cxprcMly  compared  the  fair  to  an  “inland  port.* 
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on  tlu*  market  as  s|)eedily  as  |x*ssil)le.  This  is  most  iKVuliarly  true  of  arti¬ 
cles  that  vary  according  to  the  mtKle,  and  during  the  war  was  also  the  case 
with  innumerable  substitutes,  Ersdtce,  chiefly  in  textiles  and  f<MKlstufls. 
Thus  the  fair  lK*came  more  complex,  including  all  categories  of  gcMxls  and 
drawing  pnxlucers  and  customers  from  all  the  territor>'  of  the  ('entral  Pow¬ 
ers.  At  the  Iteginning  of  the  war  and  in  view  of  the  im|)ortance  of  the  fair  the 
Verlnind  sought  to  have  it  recogniml  as  an  activity  of  the  Kmpire  with  the 
participation  of  the  (ierman  State,  and  this  was  realized  at  the  end  of  the 
war.  Nothing  shows  l)etter  the  sj>ecial  imi>ortance  of  the  fair  of  Leipzig — 
which  in  1915  was  attended  by  more  than  2o,(mx)  exhibitors  and  buyers  - 
and  also  the  utility  of  this  new  vehicle  in  the  complex  commercial  life  of 
today. 

Before  leaving  this  analysis  of  the  new  fair  of  Leipzig  we  may  recapitu¬ 
late  its  basic  characteristics.  It  is  held  at  fixed  times,  towards  Kaster  and  at 
Michaelmas  (end  of  Septemlier).  It  has  a  fair  ground  and  sfiecial  buildings 
in  the  center  of  the  town,  though  the  greater  numl)er  of  the  exhibitors  install 
themselves  with  their  exhibits  in  rented  chaml)ers  and  apartments.  Vet  the 
fair  is  not  jxtrt  of  the  town.  The  Verband  controls  it,  organizes  publicity 
and  propaganda,  and  enters  into  arrangements  with  transjiortation  compa¬ 
nies  and  hotels  for  the  concession  of  special  terms.  -  I'nder  a  m(Klern  form 
these  are  the  traits  which  we  have  seen  in  the  old  commcxlity  fairs.  One  can 
even  see  the  suggestion  of  a  revival  of  the  old  “conduct  of  the  fair”  in  the 
tickets,  or  certificates,  issued  to  participants  in  the  fair  granting  special 
advantages.  During  the  war  these  tickets  served,  especially  for  foreigners, 
as  veritable  “safe-conducts.”  .Again  it  may  l)e  compared  with  the  suks  in 
the  localization  on  the  ground  of  the  various  products  exhibited;  and  for¬ 
eigners,  Swias,  Swedes,  Dutch,  etc.,  have  their  clubs  and  clubhouses  which 
ret'all  the  old  fonduks. 

It  is  true  that  the  chaml)er  of  commerce  and  the  municipality  play  an  ini- 
ix)rtant  part  in  the  administration  of  the  fair,  and  it  is  evident  that  the  town 
Ixmefits  from  it  and  is  interested  in  seeing  it  prosper.  But  we  must  again 
insist  on  the  separation  of  the  two  things,  the  fair  and  the  town.  There  is 
no  absolute  geographic  lK)nd  l)etween  them.  The  fair  lives  for  itself.  Tradi¬ 
tion,  the  skill  of  the  directors,  good  organization,  and  especially  the  address 
that  evohed  the  new  form  are  the  real  reasons  for  the  actual  location  of  the 
fair.  At  the  time  of  the  fair  the  activity  of  the  town  is  intensified,  concerts 
and  entertainments  naturally  gain  with  the  increased  population  and  are 
then  most  brilliant.  Streets  are  decorated,  processions  parade  the  town, 
bands  at  their  head;  but,  let  us  note,  under  this  appearance  of  festiv’ity  it  is 
always  the  interests  of  the  fair  and  the  fair  alone  that  are  considered.  .All 
these  parades  and  merrymakings  have  but  one  object — publicity  for  such 
and  such  products  offered  at  the  fair.  Trade  in  the  town  lienefits  by  the  in¬ 
flux  of  sightseers;  but  the  administration  of  the  fair  is  properly  concerne<l 
with  limiting  their  numliers;  its  interest  here  is  just  precisely  contrary’  to 
that  of  the  town.  Only  accredited  business  men  are  jiermitted  to  visit  the 
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f.lir.  and  to  do  s«)  they  must  show  a  bacJjje  for  which  they  pay  20  marks — one 
of  the  sources  of  revenue  of  the  fair. 

Thk  Niav  Fair  of  Lyons 

I'he  second  great  sample  fair  of  KurojH*  which  is  considerably  younger 
than  that  of  Leipzig  was  directly  inspiretl  by  it.  The  Lyons  fair  had  its  in¬ 
ception  in  a  suggestion  made  in  1915  and  {mmiptly  taken  up  and  put  into 
effect  by  M.  Edouard  Herriot,  mayor  of  the  city.'**  The  first  sitmple  fair  of 
Lyons  was  held  March  i,  1916,  with  the  intention  of  making  it  an  annual 


Kig.  14 — Lyons,  a  ixirt  of  the  town  and  the  sample  fair.  Numbers  have  reference  as  follows:  i  and  4. 
temporal^’  wooden  structures  erected  on  public  squares;  2,  square  occupied  by  a  part  of  the  fair  in  iqto;  3. 
quays  occupied  by  a  part  of  the  fair  in  1016.  1917.  and  1018;  5,  future  fair  palace — solid  black  showing  part 
constructed  in  1921;  shaded,  the  [lart  to  be  constructed  from  1921  to  1930;  6,  tbe  permanent  offices  and 
exhibition  of  the  fair,  .t  indicates  the  viewpoint  of  the  photograph  Figure  16;  H,  that  of  Figure  15. 


event.  Such  was  the  rapidity  of  its  development,  however,  that  from  the 
lieginning  of  1919  it  was  necessary'  to  make  it  a  biennial  event,  and  it  is  now 
held  March  15  and  October  15.  Its  success  is  manifested  in  the  figures  of  the 
financial  transactions  accomplished  therein;  95,000,000  francs  in  1916; 
410,000,000  in  1917;  1 ,035,0(X),(XX)  in  1919;  953,000,000  in  1920.  All  kinds 
of  merchandise  are  accepted  under  sample  form.  It  may  be  noted,  however, 
that  the  category  of  exhibitors  is  confined  to  direct  producers  and  excep¬ 
tionally  to  importers  and  wholesale  merchants,  unlike  the  Leipzig  fair, 
which  admits  all  classes  of  middlemen.  Thus  is  explained  the  difference  in 
the  figures  of  participants  for  a  commercial  importance  sensibly  the  same. 

In  1918'**  the  classes  of  merchandise  sold  through  the  medium  of  the  fair 
were,  in  order  of  value,  out  of  a  total  of  750,ooo,0(K)  francs:  cotton  gcKxIs 

“  ^(luard  Herriot:  Une  offensive  ^onomique.  la  foire  d'^hantillons  de  Lyon,  Rn.  des  Otux  Mondes,  Vol. 
32.  1916.  pp.  758-787;  Ren^  Hoffherr:  La  politique  d'une  foire  d'^chantillons;  La  foire  de  Lyon,  Lyons,  1922; 
C.  Germain  de  Montauzan;  La  foire  d'^chantillons,  Lyons  and  St.  Etienne.  1918;  Bull.  Mensuel  dt  la  Foire  de 
Lyon  (before  1920),  Lyon,  (since  1920).  Archives  of  the  fair  and  personal  information.  Special  acknowledgment 
must  be  made  to  M.  Charles  Touzot,  general  secretary  of  the  Fair,  author  of  many  articles  in  the  above-men¬ 
tioned  publications  and  unpublished  material,  and  to  his  collaborator,  M.  Ren^  Hoffherr. 

”  Etienne  Fougfre:  La  foire  de  1918.  Bull,  de  la  Foire,  p.  12,  Lyons.  1918. 


f'o,(K)o,(xx);  automobiles  and  cycles,  jo, 000,000;  agricultural  implements. 
5(>,<x)o,(XX):  machiner\’,  50,0(X),(xk).  Then  followed  electrical  apparatus, 
metallurgical  g<xKls,  leather  gcxxls,  industrial  construction  materials,  hard¬ 
ware,  chemical  pnxlucts,  Ixxrts  and  sh(K?s,  stationer>’,  fcxxJ  pnxlucts,  colo¬ 
nial  pnxlucts,  pajKT,  ready-made  clothing,  furniture,  hosiery,  heating  appa¬ 
ratus,  skins  and  furs,  silks  (only  lo,cxx),cxx)),  watches  and  ckx'ks,  toys, 
building  materials,  pottery,  W(X)len  grxxls,  and  lastly  corsets  and  halx*r- 
dashery  (5,(XK),cxx)).  Amongst  the  diversity  one  notes  the  relatively  small 
show  ing  made  by  the  pnxlucts  of  the  industrial  region  of  Lyons  projxjr;  silks 
in  particular,  although  this  pnxluct  is  ix*culiarly  adapted  to  such  a  form  of 
sale.  The  reason  is  simple  enough;  the  silk  merchants  of  the  town  do  not 
take  the  trouble  to  exhibit  at  the  fair  when  they  c-an  l)enefit  by  the  arrival  of 
buyers  in  the  town.  It  is  but  another  instance;  of  the  permanent  and  funda¬ 
mental  unlikeness  of  interests  lx.*tween  town  and  fair. 

.At  Lyons,  however,  this  unlikeness  of  interests  is  reduced  to  a  minimum 
because  the  cx)mmittee  for  the  direction  of  the  fair  is  exclusively  composed  of 
towns(x?ople  and  the  initiative  came  from  the  municipality  itself,  as  five 
c'enturies  lx?fore  was  the  case  with  our  old  commcxlity  fairs  of  w'hich  we 
Hatter  ourselves  this  is  a  revival.  The  fair  is  the  private  enterprise  of  a 
joint-stcxrk  company,  but  it  has  the  strong  support  of  the  municipality, 
which  indeetl  appears  to  be  taking  an  increasingly  great  share  in  it.  The  ad¬ 
ministration  of  the  fair  has  its  headquarters  in  the  town  hall. 

With  all  this,  how’ever,  we  must  not  lose  sight  of  the  fact  that  tow'n  and 
fair  are  distinct.  To  the  average  tourist  they  will  probably  appear  more  dis¬ 
tinct  than  at  Leipzig.  Lyons  is  much  less  crowded  and  disturbed  by  the  fair 
than  is  the  Cierman  center.  Of  course  there  is  greater  animation  than  usual; 
the  streets  are  illuminated  at  night,  hotels  and  places  of  entertainment  are 
filled,  and  the  shopkeepers  of  the  tow'n  show  special  displays;  but  there  are 
no  parades  nor  particular  festivities,  and  the  daily  routine  of  the  town  is  not 
sensibly  changed.  The  gathering  is  exclusively  a  business  affair  and  only 
frequented  by  business  men.  For  this  reason  a  gcxxl  part  of  the  fair,  unlike 
that  of  I.eipzig,  does  not  cxrcupy  town  buildings  but  has  its  own  installations 
either  temporar>’  or  fx^rmanent  within  or  near  the  town.  The  only  excep¬ 
tions  are  two  permanent  services — the  administration  and  a  permanent  ex¬ 
position.  The  greater  part  of  the  fair  is  installed  in  temporary  wooden 
structures  erected  twice  a  year  on  the  public  squares  and  the  extensive 
quays  along  the  banks  of  the  Rhone.  The  number  of  these  erections,  how¬ 
ever,  is  diminishing;  and  they  w'ill  eventually  be  replaced  by  a  stone  building 
now  in  the  course  of  erection  on  a  great  open  space  of  common  land  outside 
the  town.  It  is  expected  that  this  building  will  be  completed  in  ten  years  and 
it  is  believed  in  Lyons  that  it  will  be  the  largest  in  the  world.  It  will  cover 
an  area  of  1,200  meters  by  50  meters  and  will  be  four  stories  high.  It  is 
planned  to  include  64  separate  pavilions  connected  by  continuous  galleries 
and  comprising  1,360  exhibition  stands,  accommcxiations  for  the  partici¬ 
pants  of  the  fair,  rooms  for  meetings  and  conferences,  restaurants,  postal 


Kic.  IS — The  sample  fair  of  Lyons  in  1921,  temporary  buildings  on  the  public  squares  of  the  town.  Compare 
Kigiire  14. 

Kic.  16 — A  portion  of  the  fair  palace  of  Lyons,  2  of  the  64  pavilions  under  construction.  Compare  Figure  14. 
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^o,()00,(X)o;  automobiles  and  cycles,  70,000,000;  agricultural  implenienis, 
5(>,(X)o,ooo:  machineiA-,  5o,(xx),ooo.  Then  followetl  electrical  apparatus, 
metallurgical  gtxxls,  leather  goods,  industrial  construction  materials,  hard¬ 
ware,  chemical  pnxlucts,  lKX)ts  and  shfx;s,  stationer>’,  f<xxl  pnxlucts,  colo¬ 
nial  pnxlucts,  pajwr,  ready-made  clothing,  furniture,  hosiery,  heating  appa¬ 
ratus,  skins  and  furs,  silks  (only  io,0(K),(xx)),  watches  and  clocks,  toys, 
building  materials,  pottery,  w(K)len  g(Kxls,  and  lastly  corsets  and  halx*r- 
dashery  (5,o(X),o(X)).  Amongst  the  diversity  one  notes  the  relatively  small 
showing  made  by  the  prcxlucts  of  the  industrial  region  of  Lyons  proiwr;  silks 
in  particular,  although  this  product  is  jx‘culiarly  adapted  to  such  a  form  of 
sale.  The  reason  is  simple  enough;  the  silk  merchants  of  the  town  do  not 
take  the  trouble  to  exhibit  at  the  fair  when  they  can  Ixnefit  by  the  arrival  of 
buyers  in  the  town.  It  is  but  another  instance  of  the  ixrmanent  and  funda¬ 
mental  unlikeness  of  interests  Ixtween  town  and  fair. 

At  Lyons,  however,  this  unlikeness  of  interests  is  retluced  to  a  minimum 
because  the  committee  for  the  direction  of  the  fair  is  exclusively  composed  of 
townsixfople  and  the  initiative  came  from  the  municipality  itself,  as  five 
centuries  Ixfore  was  the  case  with  our  old  commtxlity  fairs  of  which  we 
flatter  ourselves  this  is  a  revival.  The  fair  is  the  private  enterprise  of  a 
joint-stock  company,  but  it  has  the  strong  support  of  the  municipality, 
which  indeed  appears  to  be  taking  an  increasingly  great  share  in  it.  The  ad¬ 
ministration  of  the  fair  has  its  headquarters  in  the  town  hall. 

With  all  this,  however,  we  must  not  lose  sight  of  the  fact  that  towm  and 
fair  are  distinct.  To  the  average  tourist  they  will  probably  appear  more  dis¬ 
tinct  than  at  Leipzig.  Lyons  is  much  less  crow’ded  and  disturlxd  by  the  fair 
than  is  the  German  center.  Of  course  there  is  greater  animation  than  usual; 
the  streets  are  illuminated  at  night,  hotels  and  places  of  entertainment  are 
filled,  and  the  shopkeepers  of  the  town  show  special  displays;  but  there  are 
no  parades  nor  particular  festivities,  and  the  daily  routine  of  the  town  is  not 
sensibly  changed.  The  gathering  is  exclusiv’ely  a  business  affair  and  only 
frequented  by  business  men.  For  this  reason  a  good  part  of  the  fair,  unlike 
that  of  I.eipzig,  d(x?s  not  occupy  town  buildings  but  has  its  own  installations 
either  temporar>-  or  {xrmanent  within  or  near  the  town.  The  only  excep¬ 
tions  are  two  permanent  services — the  administration  and  a  permanent  ex- 
|X)sition.  The  greater  part  of  the  fair  is  installed  in  temporary  wocxlen 
structures  erected  twice  a  year  on  the  public  squares  and  the  extensive 
quays  along  the  banks  of  the  Rhone.  The  number  of  these  erections,  how¬ 
ever,  is  diminishing;  and  they  will  eventually  be  replaced  by  a  stone  building 
now  in  the  course  of  erection  on  a  great  open  space  of  common  land  outside 
the  town.  It  is  expected  that  this  building  will  be  completed  in  ten  years  and 
it  is  believed  in  Lyons  that  it  will  be  the  largest  in  the  world.  It  will  cover 
an  area  of  1.200  meters  by  50  meters  and  will  be  four  stories  high.  It  is 
planned  to  include  64  separate  pavilions  connected  by  continuous  galleries 
and  comprising  i.^fx)  exhibition  stands,  accommodations  for  the  partici¬ 
pants  of  the  fair,  rooms  for  meetings  and  conferences,  restaurants,  postal 
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and  tfk‘j>raph  offices;  and  it  already  has  railroad  connection  and  a  station  of 
its  own.  Thus  buyers  and  sellers  at  the  fair  can  sojourn  there  and  tran>act 
their  business  uithout  once  setting  fool  in  the  tou'n.  The  fair  palace  will  Ih;  a 
complete  town  in  itself,  adjacent  to  Lyons  but  living  only  twice  a  year  fora 
fortnight  each  time.  This  typical  indeiXMulent  organization  of  the  fair  shows 
the  essential  features  of  its  kind,  elsewhere  only  completely  realized  at 
.\ijni  Novgonul.  Ikit  Leipzig  also  is  constructing  {permanent  fair  buildings 
and  dreams  of  the  erection  of  a  great  edifice,  a  skystTaix*r  thirty  stories  high 
with  3,(xx)  stands  and  22  elevators.  .Nothing  demonstrates  Ix^tter  the  funda¬ 
mental  distinction  Ix^tween  fair  and  low  n  that  we  have  jxnnted  out  as  char¬ 
acteristic  from  the  earliest  lK*ginnings  of  the  institution. 

W’e  cannot  leave  the  fair  of  I.yons  without  brieffy  remarking  on  its  sphere 
of  et'onomic  influence.  If  silk  makes  a  |xx)r  showing,  other  industries  of  the 
town  are  well  represiMited — automobiles,  chemical  gcxxls,  sh(x^s,  and  certain 
food  stuffs.  But  the  greater  numlx.‘r  of  the  pnxlucts  |H;rtain  to  the  surround¬ 
ing  industrial  region  and  to  southeastern  France  in  general — the  agricultural 
implements  of  the  Sabne  valley,  the  electrical  industries  of  the  .-Mps,  the  ma¬ 
chinery  and  tools  of  lower  Dauphine,  of  the  northern  Jura  and  Belfort  and 
the  C'entral  Massif,  esjx*cially  St.  fitienne  and  its  neighlx)rh(xxl.  The  urn- 
land  of  the  fair  is  clejirly  defined  (Fig.  13),  and  it.  is  a  buyer  as  well  as  a 
seller;  it  gives  the  fair  its  complete  role  of  an  organ  adapted  to  im|X)rt  as 
well  as  local  export.  The  sphere  of  the  fair,  however,  tends  to  stretch  Ix-wond 
this  limited  area  to  embrac*e  the  whole  of  France  and  e\en  to  pass  the  French 
frontiers.  Only  in  the  measure  that  one  g(K.*s  farther  away  from  the  town  are 
other  influences  felt,  and  it  is  not  the  only  sample  fair  frequentetl.  C'oniix*- 
titors  are  encountered  in  foreign  countries,  and  e\en  in  France  its  domain  is 
limited  by  the  newer  and  more  specialized  fairs  of  I*aris  and  Bordeaux.  N  et 
it  embraces  a  numl)er  of  exterior  relations  that  recall  the  activities  of  the 
great  commodity  fafrs  of  ancient  days.  In  Novemlx?r,  1921,  it  had  agencies, 
private  consulates  as  it  were,  in  Brussels,  (leneva,  Prague,  Milan,  Rotter¬ 
dam,  Sarrebriick,  London,  Stockholm,  C'hristiania,  Seville,  ('onstantinople. 
New  York,  Buenos  .Mres,  Rio  de  Janeiro,  and  Peking.  Its  directors  see  in  it 
not  only  a  means  of  encouraging  the  French  exjxtrt  trade  and  a  system  of 
intellec'tual  projxiganda,^*  but  a  place  of  contact  and  collaboration  between 
traders  from  the  four  corners  of  the  world.  They  seek  to  establish  twice  a 
year  at  Lyons  a  center  for  commercial  information,  for  international  credit, 
and  especially  an  international  clearing  house  for  gcxxls  or  money,  .And  so 
by  a  circuit  across  the  centuries  we  return  to  one  of  the  most  striking  traits  of 
the  old  commcxlity  fairs.^ 

As  yet,  however,  the  r61e  of  the  Lyons  fair  is  predominantly  national. 

“  This  (unction  rrcalls  that  o<  thr  ancient  fairs  of  Lyons  in  the  sixteenth  century.  They  were  the  great 
center  of  the  French  book  trade,  as  later  thoae  of  Leipiig  were  for  Germany.  The  printers  of  the  town  arrangi'd 
publication  for  the  time  «i(  the  fairs.  Caravans  from  the  Mediterranean  countries,  especially  Spain,  after  having 
sold  their  meichandise  t«iok  bcK>ks  as  return  cargo.  It  has  been  repeatedly  shown  that  the  great  fairs  wen-  an 
excellent  means  of  diffusion  of  knowledge.  See  Aleitgry,  op.  (it. 

••  An  instance  of  this  international  collaboration  at  the  fairs  is  the  fact  that  at  the  spring  fair  of  lOii  the 
International  Labor  Bureau  had  a  stand  at  Lyoiu. 
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Alx'Vt*  all,  (luring  the  war  it  rendered  great  service  by  making  known  French 
prc<lucts,  replacing  those  erstwhile  obtained  from  Germany,  an  inverse  form 
of  the  Rrsdtze  of  the  l.eipzig  fair.  It  also  served  in  etpializing  the  inequalities 
of  supply  and  demand  during  the  abnormal  war  and  postwar  jiericKls. 


Other  K.xamfm.es  of  the  Sample  Kair^’ 

The  advantages  ofTere(i  by  the  siimple  fair  have  proved  such  that  during 
the  last  five  years  se\eral  have  lK*en  created  in  imitation  of  those  of  Leipzig 
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Klu.  17 — Map  showttiK  distribution  of  tlie  chief  sample  fairs  of  Europe  in  ipai. 


and  Lyons.  Figure  14  shows  the  distribution  of  the  principal  sample  fairs  of 
Kurope  up  to  Novemlier,  i()2i.  The  oldest,  after  the  two  examples  we  have 
discussed  alxne,  is  that  of  London,  which  dates  from  the  spring  of  iqi6.  We 
shall  say  nothing  of  the  geographic  circumstances  governing  the  Uxration  of 
these  fairs,  for  this  has  already  l)een  developed  apropos  of  the  commodity 
fairs.  It  may  l)e  remarked  that  the  majority  of  the  new  fairs  have  l^een 
organized  like  that  of  Lyons,  with  the  specific  intention  of  encouraging  export 
from  the  home  countiy.  Fach  economic  power  has  instituted  one,  sometimes 
several;  in  the  latter  event  they  may  liecome  comiYetitive — a  contingency 
that  has  been  feared  in  the  case  of  the  three  French  fairs.  They  can,  how- 

«  J.  J.  Martin:  Lc»  foirc*  francaiaei  ft  ^trang^rf*,  in  “Semaine  du  commerce  extfrieur,"  .4sj«.  \atl.  d'Ex- 
pansioH  Eton.,  Paris,  iQ2i,  pp.  aoS-aai. 
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ever,  act  in  cullalK>rati()n;  and  this  is  the  case  with  the  three  fairs  of  (ireat 
Britain  which  are  held  in  such  a  way  that  the  stranger  can  visit  the  thr^e  in 
a  single  trip. 

As  a  conseijuence  of  each  countr>'  having  its  own  fair  and  seeking  it>  own 
interests  in  coniix*tition  with  those  of  its  neighlx)rs,  the  respective  untlands 
tend  to  coincide  with  the  limits  of  the  states;  and  hence  they  tend  to  l)e 
national  in  their  normal  function.  They  are  international  only  for  siK*cial 
reasons  and  now  and  then.  The  present  tariff  situation  in  Europe  tends  to 
frustrate  growth  of  the  international  character  that  distinguished  the  ancient 
fairs.  But  if  there  is  any  institution  that  can  ultimately  transcend  this 
barrier  and  reanimate  international  trade  it  would  seem  to  l)e  the  fair  with 
the  various  customs,  fiscal,  and  transit  privileges  that  lie  within  its  power  to 
secure.^*  We  recognize  in  the  sample  fairs,  as  in  the  comnuxlity  fairs,  the 
initial  ntxxls  of  frontier  trade  which,  with  the  necessity  for  mobility,  is  the 
actual  creator  of  the  institution. 

Other  Kinds  of  Fairs 

There  also  exist  other  phenomena  of  commercial  geography  which  are 
more  or  less  related  to  the  sample  fairs  and  which  are  sometimes  known  as 
“fairs.”  Such  are  exhibitions  known  as  “world  fairs” — a  term  that  came 
into  universal  use  from  the  World’s  Columbian  Exposition  of  Chicago  in 
1893.  The  idea  of  the  world  fair  dates  back  to  that  inaugurated  by  the 
.S(x-iety  of  Arts  in  London  in  1851  and  held  under  the  presidency  of  the 
Prince  Consort.  It  was  quickly  followed  by  like  international  exhibitions  at 
New  York  and  Dublin  in  1853,  Melbourne  and  Munich  in  1854,  Paris  in 
1855,  and  subsequently  by  many  other  well-known  examples.^*  These, 
however,  do  not  pass  beyond  what  may  lie  descrilied  as  the  advertisement 
stage  and  cannot  properly  lx?  considered  fairs,  for  they  carry’  no  mechanism 
for  Side  nor  financial  organization.  The  participants,  for  instance,  charge 
their  exjx'nses  to  the  publicity  budget,  while  the  participants  of  the  fairs 
charge  it  against  their  sales  accounts.^®  Exhibitions  have  only  the  superficial 
appearance  of  the  real  fair,  from  which  even  in  that  respect  they  are  vastly 
(litTerent  in  the  numl)er  of  side  shows  and  attractions  for  sightseers,  sedu¬ 
lously  avoitled  in  the  business  fairs.  On  the  other  hand,  the  initial  idea  of 
the  sample  fair  is  approached  in  the  fair  of  Kiev,  discussed  alx)ve  under 
comnxxlity  fairs,  which  for  half  a  century’  has  made  sales  on  order. 

Other  commercial  events  that  apprcxich  more  closely  the  sample  fairs 
and  which  might  even  lx*  included  in  that  category’  are  the  annual  motor  and 

“  In  illustration  wt  may  quote  from  a  note  in  L'.  S.  Commercr  Reports,  August  32,  1916,  on  “Lyon’s  Second 
Sample  Fair;'  “The  French  Government  on  May  1 1,  1916,  issued  a  decree  prohibiting  the  importation  of  certain 
giHids,  and  this  prohibition  is  so  extensive  that  it  threatens  to  materially  affect  the  importations  from  the 
United  States.  However,  the  mayor  of  Lyon,  who  is  also  a  senator  (deputy  since  1919],  has  advised  me  of  bis 
success  in  obtaining  a  modification  of  this  decree  in  so  far  as  it  applies  to  orders  taken  at  the  fair.* 

“See  the  article  “Exhibition*  in  the  Encyclopaedia  Britannica.  in  which  is  also  traced  the  history  of  the 
earlier  national  exhibitions. 

‘•Ch.  Tougot  in  Lyon.  October.  1920. 
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cycle  shows  for  the  last  twenty  years  held  annually  in  London  and  Paris 
(>ince  1920  f*aris  has  added  an  aeronautic  show);  they  have  been  estab¬ 
lished  expressly  from  the  sales  fwint  of  view  and  exclusively  by  sample. 
They  may  be  considered  rudimentar\’  or,  rather,  s|)ecialized  fairs  as  so  many 
merchandise  fairs  became  in  their  decline.  They  seem  to  indicate  that  under 
( i-rtain  conditions  s|)ecialization  is  necessiirily  forced  on  the  sample  fair  and 
that  that  may  lie  a  line  of  evolution  followed  in  the  future. 

Finally,  there  is  a  new  form  of  the  sample  fair  to  which  indeed  the  strict 
constructionist  would  refuse  the  name  of  fair  “  but  which  is  jiermissible  ac¬ 
cording  to  our  definition  and  is  so  descril)ed  by  the  commercial  world.  These 
are  either  intermittent  or  itinerant  fairs.“  As  we  have  seen  above,  there  exist 
non-periodic  comnuxlity  fairs.  Similarly  fairs  have  been  recently  organized 
under  the  form  of  expositions  of  samples  with  a  sides  organization  attacheil 
hut  without  intention  of  ix?ri(Klicity.  Such  w'ere  the  fairs  of  h'ez  in  1916  and 
Rabat  in  1917.  These  enterprises  are  most  commonly  organized  in  a  foreign 
country  wdth  the  object  of  soliciting  a  market.  It  was  for  this  purpose  that 
French  business  organizations  arranged  the  “French  fair  of  Stockholm”  in 
1920.  Various  countries,  of  which  Great  Britain  w'as  the  first,  have  con¬ 
ceived  the  idea  of  sample  fairs  which  travel  to  foreign  countries  and  take  up 
orders.  Such  a  project  in  grandiose  form  is  evidently  only  realizable  by  sea: 
in  England  it  is  one  of  the  activities  of  the  “Department  of  Overseas  Trade” 
(Joint  Department  of  the  Foreign  Office  and  the  Board  of  Trade)  established 
in  1917.  The  Netherlands,  Italy,  and  Russia  have  circulated  “Hoating  fairs” 
on  a  small  scale.  France  has  given  to  the  idea  a  more  restrained  ft)rm  in  her 
“sample  trains,”  following  a  plan  which  had  lieen  devised  in  Rus.sia  in  1895  to 
comjxuisiite  the  inconveniences  caused  by  the  enormous  distances  in  the 
Russian  Empire.  In  1920  a  French  train  fair  traveled  through  North 
.■\merica,  notably  in  Canada.  These  ambulant  fairs  depart  from  the  normal 
institution  in  that  as  yet  they  are  purely  national  in  character,  officially 
designed  as  economic  propaganda,  that  they  have  reference  only  to  expor¬ 
tation,  and  above  all  in  that  they  are  not  a  place  of  rendezvous  and  of  ix*ri- 
<»dic  contact  l)etween  neighboring  peoples.  We  shall,  however,  class  them  as 
fairs  inasmuch  as  they  jwssess  to  a  supreme  degree  the  basic  geographical 
trait  that  they  are  itinerant  commercial  organisms. 


Conclusion 

As  the  aim  of  the  preceding  discussion  has  lK*en  to  jxirtray  the  fundamental 
resemblance  in  the  several  kinds  of  fairs  under  the  variety  of  forms  they 
display,  the  discussion  has  inevitably  assumed  the  character  of  a  somewhat 
formal  and  abstract  analysis:  an  intensely  living  and  moving  subject  has 
(lerforce  been  reduced  to  dry  categories.  We  should  now  like  to  see  pnxluced  a 
numlx*r  of  monographs  describing  in  detail  this  particular  manifestation  of 


•'  Se^  footnote  at. 

“  J.  J.  Martin,  op.  cU. 
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human  activity  in  all  its  picturestjue  c()mj)lexity ;  for  anions  its  multitudi¬ 
nous  aspects  it  would  l)e  quite  pf)ssil)le  to  disengajje  those  of  enduring  value 
and  geographical  l)earing. 

Definition  of  the  Fair 

It  remains  for  us  to  give  a  geographic  definition  of  the  institution  of  the 
"fair.”  A  tentative  definition  was  advanc'ed  by  the  writer  in  1914,”  but  a 
recent  discussion  has  put  in  question  his  formula.^  The  definition  of  1914 
read  “a  parasitic  town,  existing  intermittently,  periodically  superposed  upon  a 
permanent  town,  for  the  needs  of  the  imixirt  and  export  trade  of  an  umland." 
M.  Koletto  rejects  as  une'alled-for  the  neologism  umland;  but,  as  we  have 
shown  above,  it  possesses  a  more  precise  connotation  than  “ee'onomic  do¬ 
main.”  On  the  other  hand,  study  of  the  fair,  especially  the  merchandise  fair, 
shows  that  its  function  often  exceeds  the  needs  of  its  umland^  and  hence 
that  this  word  is  not  indisix'nsiible  to  the  definition.  We  shall  then  nuxlify  it 
by  substituting  for  the  last  phrase  “/or  the  needs  of  itinerant  commerce  of  a 
region  in  its  entirety” 

M.  Koletto  denies  the  fair  the  right  to  the  title  of  "town,”  l)ecause,  he 
says,  of  its  lack  of  habitations.  But  fairs  with  habitations  are  in  fact  more 
numerous  than  others;  and  the  two  cases  of  (»oncelin  and  Pinerolo,  analyzed 
ab{)ve,  are  rather  exceptional.  Kver>’  one  is  familiar  with  the  hawker’s 
“caravan;”  we  have  made  reference  to  the  accommixlations  provided  in  the 
fair  luiildings  of  Nijni  Novgorod  and  Lyons  and  by  the  fond uks  <)f  metlieval 
times  and  of  the  Islamic  countries  at  the  present  day;  and  even  when  the  fair 
invades  the  town,  as  at  Leipzig,  it  loans  dwellings  for  its  own  proper,  if 
temporary,  use.  We  maintain,  then,  our  conception  of  the  fair  as  a  town, 
but  an  intermittent  town,  sometimes  even,  in  part  or  whole,  a  nomad  town. 
In  a  recent  novel  the  term  “wandering  city”  {I'errante  cite)  “  was  aptly 
applied  in  description  of  a  pleasure  fair:  it  is  the  moving  city,  or  the  city  of 
itinerants.  M.  Koletto  also  rejects  the  idea  of  parasitism  and  substitutes 
that  of  coexistence.  But  parasitism  here  carries  no  derogator>’  sense  but  is 
the  translation,  rational  and  geographic,  of  the  idea  of  coexistence.  The  fair 
temporarily  invades  a  town  and  occupies  it  for  purposes  alien  to  the  life  of 
the  town  while  l>enefiting  from  its  geejgraphical  position  and  site  and,  obvi¬ 
ously,  from  its  facilities  for  support.  Surely  it  has  the  significance  of  the 
ordinary  technical  meaning,  where  the  uninvitetl  organism  makes  its  home 
with  its  host,  but  with  the  difference  that  the  fair  is  frequently  chosen  by 
its  host.  M.  Koletto  has  good  reason  to  speak  apropos  of  the  fair  of  the 
agglcmeramento  ospite;  it  seems  to  us  that  he  there  gives  expression  to  a 
new  and  useful  idea — “host  town,”  as  we  should  render  it  in  English,  ville- 
hotesse  in  French,  and  Wirthstadt  in  German.  It  is.  with  the  umland,  one  of 

*•  op.  ft/.,  p.  Hi. 

M  Koletto,  op.  <u..  pp.  133-134. 

“  Ibid.  M.  Koletto  sbo»-s  it  perfectly  for  the  li\-e-«tock  fair  cf  Pimrolo. 

••  J.icquci  Chardonne;  L'^pithalame.  Pari*.  I9ii,  V’ol.  i,  p.  3. 
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the  fundamental  elements  in  the  definition  of  ever>-  fair.  Finally,  in  a  for- 
nnila  inspirerl  by  the  preceding  but  expressly  limitetl  by  him  to  the  par¬ 
ticular  case  of  Pinerolo,  M.  Rolet to  declares  that  the  intermittent  institution 
of  the  fair  has  l)een  “created  to  satisfy  the  l<K-al  and  extra-liK'al  nt^xls  of  a 
commerce  sjtecifically  determined  by  the  geographic  conditions  of  the  host 
Our  analysis,  however,  has  shown  that  in  general  the  role  of  the 
host  town  is  much  more  limitwl;  normally  it  is  even  more  limited  than  that 
of  the  iimlaml,  sintx*  in  the  same  region  the  sites  of  fairs  can  In*  changed  while 
the  business  of  the  fairs  remains  unchangetl.  Therefore  we  maintain  our 
definition  as  given  alK)ve. 

Rather  is  it  the  geographic  conditions  of  the  region  that  play  the  im|K)r- 
tant  part.  Needs  t)f  commerce  in  primitive  countries,  exigencies  of  caravan 
traiisix)rt,  age-old  wanderings  of  the  herds  in  pastoral  lands,  present-day  cir¬ 
culation  of  merchants  in  search  of  customers — all  these  movements  expres¬ 
sive  of  human  activity  are  in  the  fair  temporarily  but  conveniently  enough 
brought  together.  Shorn  of  the  accessory  facts  that  make  its  picturescpie 
diversity,  the  fair  is  the  expression  of  the  needs  of  men  constrained  by  nomad 
life  to  meeting  and  trafficking  at  intervals.  It  t)lays  the  same  role  in  itiner¬ 
ant  life  as  the  town  plays  in  sedentar>'  life. 

.  ‘creato  per  soddisfare  alle  esigenze  local!  ed  extralucali  di  un  commercio  voluto  specialmcnte  dalle 
condizioni  grografk'he  dell'  agglomeramento  ospite’  (p.  134). 


SOME  UNUSUAL  EROSION  FEATURES  IN  THE 
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By  Myron  L.  Fuller 

The  geneial  characteristics  of  the  landscajK*  of  the  yellow  earth  region 
of  northern  China  are  well  known.  The  dt^ep  sunk  valleys  and  deep  worn 
roads,  the  vertical  walls  with  their  excavated  dwellings,  the  natural  terraces 
perforce  figure  in  any  description  of  “loess  land.”  It  is  here  proposed  to  dis¬ 
cuss  some  of  the  minor  forms  exhibited  by  the  loess. 


Natural  Loess  Bridges 

Of  the  se\  eral  striking  forms  resulting  from  loess  erosion  none  is  more  con¬ 
spicuous  than  the  natural  bridge.  In  general  aspect  (Fig.  i)  the  natural 
bridge  of  the  loess  closely  resembles  the  familiar  limestone  bridge.  The 
span  of  the  arches  seldom  exceeds  half  the  height,  of  the  of)ening:  broad 
spans,  such  as  those  of  the  sandstone  arches  of  Utah,  are  naturally  unknown 
in  a  material  which  is  unconsolidated,  uncemented,  and  of  limited  cohesion. 

Lkjss  bridges  are  natural  in  their  mode  of  formation,  although  certain 
artificial  conditions,  such  as  artificial  terracing,  may  favor  their  dev'elop- 
ment.  They  are  invariably  found  near  some  abrupt  change  of  slop)e,  as 
along  the  rim  of  a  ravine  or  canyon-cut  plateau,  near  the  edge  of  a  fl(M)d 
plain,  or  on  the  interrupted  slopes  of  terraced  hillsides.  A  few  have  also 
l)een  developetl  in  the  divides  l)etween  headward-advancing  ravines,  whose 
upiKT  ends  are  approaching  each  other. 

The  loess  bridges,  because  of  the  limited  cohesion  of  their  material,  are 
neci'ssiirily  short-liveil  as  compared  with  limestone  and  sandstone  bridges; 
but  weathering  and  erosion  features  associated  with  them  seem  to  |K)int 
to  ages  measured  by  hundreds  of  years,  if  not  occasionally  a  thousiind. 
'I'hey  never  spjm  flowing  streams  but  are  limittxl  to  gullies  in  which  water 
Hows  only  after  fairly  hciiv>’  showers. 


Loess  Bridges  on  Pl.yteau  Rims 

Loess  bridges  occur  most  commonly  on  plateau  rims.  They  are  found 
where  the  waters  of  the  flat  or  gently  sloping  upland  surfaces  find  down¬ 
ward  pas.sage  along  the  vertical  joint,  cleavage,  or  other  structural  planes 
of  the  loess,  to  relatively  porous  bedding  planes,  thence  laterally  to  adjoin¬ 
ing  ravines.  The  passagt^s,  through  combined  spalling,  caving,  solution, 
and  mechanical  dissolution  of  the  walls,  l)ecome  rapidly  enlarged  into 
vertical  pipes  or  wells  connecting  with,  or  merging  into,  horizontal  or 
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downward  sloping  tubes.  Figure  2  is  a  view  taken  from  the  inside  of  such 
a  tulHJ,  in  this  instance  some  three  feet  in  width  and  ten  feet  in  height, 
looking  outward  toward  the  valley  into  which  it  drains. 

The  next  step  in  the  process  is  the  formation  of  other  pifies  and  tul)es 
along  the  line  of  drainage  in  the  rear  of  the  first  (these  later  caving  to  form 
an  open  gully)  or  the  eating  hack  of  the  loess  by  the  nonual  process  of 
gullying.  In  the  meantime  the  covering  alxme  the  tul)es  is  re<luced.  while 


Fig.  I — Loess  bridge  spanning  the  mouth  of  a 
ravine. 


Fig.  2 — Looking  outward  from  a  loess  tulx-  con¬ 
necting  loess  well  or  sink  with  valley. 


the  tubes  are  enlarged  until,  in  the  end,  natural  bridges  alone  remain 
spanning  the  gullies,  which  may  lead  backward  into  the  uplands  as  open 
cuts  half  a  mile  to  a  mile  or  more  above  the  arch.  Figure  i  shows  a  good 
example  of  this  type  of  bridge.  A  smooth,  grassy  remnant  of  the  plateau 
constitutes  the  top.  On  the  sides,  at  the  level  at  which  the  man  is  standing, 
are  shelves  marking  a  former  position  of  the  floor  l)eneath  the  arch,  now 
cut  to  a  depth  of  five  to  eight  feet  by  a  sharp  V-shaped  notch,  as  a  result 
of  the  rejuvenation  of  erosion.  The  breadth  of  the  arch  is  alx)ut  15  feet  and 
its  height  about  35  feet  above  the  bottom  of  the  notch.  The  opposite  hills 
rise  to  heights  of  3(X)  to  500  feet  and  are  entirely  of  loess.  The  characteristic 
jointing,  which  so  facilitates  the  penetration  of  water,  is  seen  on  the  nght. 


Loess  Bridges  on  Terr.ued  Slopes 

The  artificial  terracing  of  valley  sides  as  an  aid  to  cultivation  presents 
conditions  particularly  favorable  to  the  formation  of  loess  bridges.  The 
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normal  run-off  is  chet'ked  lx)th  by  the  flat  steps  and  by  the  raised  rims  which 
enclose  the  terraces  on  the  outer  sides,  with  the  result  that  the  water  has 
a  more  than  ordinary  tendency  to  follow  the  iKTjx-ndicular  plains  down¬ 
ward  into  the  loess  and  thus  to  the  fonnation  of  vertical  pipes  and  con- 
ncrtinp  tubes  and,  eventually,  the  development  of  natural  Imid^es  as  out- 


Fio.  3 — Loecs  pipes,  tubes,  wells,  and  sinks  on  t<  traced  slope. 

lined  abo\  e.  Figure  3  shows  the  earlier  stages  of  bridge  formation  on  a  ter¬ 
raced  slope.  In  the  foreground  is  the  mouth  of  a  tulje,  similar  to  that  of 
Figure  2,  draining  the  two  small  pijxjs  immediately  alxme  as  well  as  the 
larger  loess  well  in  the  rear.  In  the  center,  to  the  right  and  somewhat  alxive 
the  foregoing,  is  an  older,  much  enlarged,  irregular  well  draining  outward 
under  a  liridge  into  the  ravine  within  the  dark  shadow  on  the  right.  Alxjve 
this  big  well  or  sink,  in  turn,  entering  it  Ixneath  bridges  in  shadow,  are 
threx?  open  gullit^s  leading  back  to  the  edge  of  the  plateau.  As  in  the  case 
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of  the  plateau  bridges,  the  water  nu)\  eiuents  eoncernetl  take  place  far  alK)\e 
the  nonrai  ground-water  level.  Details  of  the  subterranean  erosion  of  the 
loess  are  more  fully  discusstnl  in  the  scvtion  on  loess  wells. 

Loe.ss  Hriim'.ks  Ai.ono  Streams 

The  bridges  along  streairs  are  not  formed  alnwe  the  water  table,  as  were 
the  bridges  previously  dest'ribed,  but  are  the  result  of  normal  grouml- 
water  movements,  through  which  parts  of  the  loess  are  nurhanically 
reirovwl  ami  lM)rne  to  the  stream  toward  which  the  waters  drain. 
The  result  of  this  undemiining  is 
a  series  of  jaggwl  gash-like  sinks, 
often  paralleling  the  river  for  some 
distance,  as  shown  in  Figure  4. 

In  the  walls  between  the  gashes 
and  the  streams  a  numl)er  of  loess 
windows  and  bridges  are  usually 
found;  but  they  are  short-lived, 
the  walls  soon  crumbling  by  the 
mechanical  erosion  of  the  supi^ort- 
ing  loess.  \o  instance  ()f  the  for¬ 
mation  of  a  bridge  by  nonnal 
undercutting  was  observed. 

Briix.es  of  Flood  Plains 
AND  Divides 

In  the  loess  regions  of  China  the 
HckkI  plains  of  the  streams  are 
mainly  composer!  of  ercxled,  trans-  ^ 

ported, and  redeposited  loess,  which, 

in  the  absence  of  sand,  gravel,  or  organic  material  (the  latter  rare  under  the 
existing  arid  conditions)  is  indistinguishable  from  wind-depK)sited  loess.  The 
wet-weather  drainage  across  such  flrxxi  plains  has  occasionally  pnxluced 
bridges  of  six  to  ten  feet  in  span  and  ten  to  fifteen  feet  in  height,  under 
conditions  essentially  similar  to  those  descrilxHl  alx)ve. 

When  two  complexly  branching  and  oppxising  stream  systems  cut  back¬ 
ward  in  the  thick  hiess,  it  is  inevitable  that  individual  gullies  will  occasion¬ 
ally  head  against  one  another.  In  many  cases  where  the  erosion  has  l)een 
rapid,  the  gullies  terminate  in  vertical  walls.  Under  such  conditions  the 
Ixjttoms  may  lx;  cut  through  while  the  tops  are  still  preserved,  leaving 
natural  bridges  of  var>'ing  span  and  height. 

Distribution  of  Loess  Briik.es 

Ixiess  bridges  arc  characteristic  of  youthful  stages  of  erosion  and  are 
limited,  so  far  as  the  writer’s  observations  go,  to  those  regions  where  there 
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hii'  l>een  increased  erosion  following  recent  rejuvenation.  This  rejuvenation 
mav  be  due  to  the  supposed  recent  deforesting  of  the  loess  area  by  man, 
to  an  increase  in  average  rainfall,  or  to  differential  elevation  of  the  loess  area. 
The  first  cause  is  regarded  by  the  writer  as  doubtful  in  most  cases.  The  last, 
which  is  lK)rne  out  by  many  features  of  the  loess  topography  itself,  as  well 
as  by  certain  features  of  the  rock  valleys  of  the  Hwang  Ho  and  tpbutar\- 


Fig.  7 — Loess  dike  forming  the  divide  between  two  streams  eroding  unequally — one  (to  the  left)  rapidly, 
the  other  (right)  slowly. 


streams,  is  regarded  as  the  most  probable  cause  of  the  accelerated  erosion 
and  the  formation  of  the  loess  bridges.  The  examples  illustrated  are  all  on 
tributaries  of  the  Hwang  Ho  in  eastern  Shensi, 


Loess  Dikes  or  Wall  Divides' 

The  traveler  in  the  more  deeply  dissected  portions  of  the  loess  is  certain 
to  retain  vivid  impressions  of  the  dizzy  heights  of  the  narrow,  vertical¬ 
sided  dikes  which  constitute  the  wall-like  divides  Ijetween  the  heads  of 
opposing  ravines. 

The  dikes  are  usually  fairly  straight,*  but  a  few  are  curved  or  even 


'The  name  wall  divide  has  been  suggested  by  W.  M.  Davis  and  D.  VV.  Johnson. 

>  Compare  the  illustration.  Figure  4.  of  F.  G.  Clapp:  The  Hwang  Ho.  V'ellow  River.  Ctogr.  Ret.,  Vol.  ir. 
1922.  p.  8.  Several  photographs  have  keen  leaned  for  ure  in  this  paper  by  F.  G.  Clapp. 
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sinuous  (Fij;.  5).  Their  faces,  in  the  central  portions  at  least,  aie  ne;irlv 
or  quite  vertical  and  from  50  to  several  hundred  feet  in  height.  ConnectiiiR 
the  plateau  levels  on  either  side,  they  fonn  natural  passageways  which  have 
lK*en  utilized  by  the  Chinese  from  time  immemorial  in  their  travel  on  foot 
or  mule.  They  are  seldom  over  ten  feet  in  width,  often  no  more  than  five 
feet,  and  the  views  of  the  depths  l)elow  from  the  backs  of  horses  or  mules 
are  found  by  many  disturbing  if  not  actually  terrifying.  Indeed,  even  the 
natives  often  dismount  on  the  narrow  dikes  and  sometimes  actually  crawl 
across  on  hands  and  knees.  \or  is  the  danger  entirely  imaginarv',  for  after 
protractetl  rainless  seasr)ns  the  loess  l)ecomes  exceedingly  dry  and  consid- 
eiable  masses  not  infrequently  scale  from  the  sides,  sometimes  precipitating 
mules  and  e\en  men  into  the  depths  l)elow.  Some  of  the  dikes  traversed 
by  the  writer’s  associates  in  China  had  dwindled  to  a  width  of  less  than  a 
foot  and  crumbletl  even  as  the  mules  passed.  Since  their  use  saves  descents 
of  many  hundre<ls  of  feet  into  the  precipitous  ravines  and  heartbreaking 
climbs  back  to  the  plateau  levels  on  the  opposite  sides,  they  are  never 
abandoned  as  long  as  a  mule  can  scramble  across. 

While  the  sides  of  the  dikes  are  characteristically  vertical,  their  attitude 
is  really  dependent  U|X)n  the  rapidity  of  backward  erosion.  Where  the 
streams  on  either  side  of  the  divide  are  eating  back  slowly,  the  walls  may 
not  have  angles  of  more  than  45°.  When  one  is  errxling  slowly  and  the  other 
more  rapidly,  the  walls  may  be  respectively  sloping  and  vertical,  as  on  the 
right  and  left  sides  of  Figure  7.  With  rapid  erosion  on  lM)th  sides,  each  w'all 
is  vertical. 

The  lengths  of  the  narrow  portions  vary  from  a  few  rods  to  several  hun¬ 
dred  feet,  but  the  approaches  are  often  over  narrow  spurs  of  much  greater 
length  (Fig.  5). 


'  F0R.MAT10X  OF  THE  Dikes 

The  primary  causes  leading  to  the  formation  of  loess  dikes  are  definite 
and  simple,  being  normal  headwater  stream  erosion  acting  on  a  soft  ma¬ 
terial  with  vertical  jointing  or  at  least  a  marked  tendency  toward  vertical 
scaling. 

Why  the  dikes  are  so  long  and  so  straight  is  not  so  clear.  The  straightness 
and  smoothness  of  the  sides  often  give  an  appearance  of  artificiality,  but  in 
only  a  few  instances  was  any  actual  evidence  of  the  hand  of  man  recog¬ 
nized..  The  most  conspicuous  examples  of  artifically  maintained  dikes  are 
shown  in  Figures  5  and  6,  the  first  on  an  important  trail  near  C'hung  Pu:^ 
the  second  on  the  main  cart  road  of  north  Shensi  near  Lo  Chwan.  The 
smooth  sides  of  fx)th  give  unmistakable  evidences  of  human  workmanship. 
Figure  7,  on  the  other  hand,  shows  a  dike  which  appx;ars  to  l)e  untouched 
by  man.  In  the  case  of  one  or  two  of  the  smaller  dikes  it  was  observed 
that  brush  had  lx*en  place<l  to  retard  the  wash. 


•Sec  the  map  "The  Great  Wall  of  China.”  Gfotr.  Rerirw,  Vol.  g.  iqjp,  opposite  p.  J<>8. 
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It  is  evident  in  many  instances  that  the  ()pjx)sijm  ravines,  havini;  cut 
b.uk  to  within  a  few  feet  of  one  another,  Itejiin  to  broaden  out  on  l)oth 
sides,  instead  of  cutting  through  the  narrow  separating  walls.  The  high, 
narrow  dikes  may  indexed  remain  while  gullies  are  cut  back  laterally,  per- 
hajis  for  hundrerls  of  feet.  The  prevailing  straightness  of  the  dikes  sug¬ 
gests  a  relation  betwt'en  their  fonu  and  the  use  to  which  they  have  Iwen 
put  by  man.  Possibly  the  compacting  of  the  tops  under  the  feet  of  travelers, 
who  ctmimonly  outnumber  the  mules  or  donkeys,  makes  the  surface  more 


Fig.  8— Erosion  pinnacle  in  normal  loess.  Fig.  9— Turret  pinnacle  in  aqueous  loess  and  gravel. 


resistant  to  the  penetration  of  rain  and  scaling,  or  the  lateral  ditching 
along  lines  later  followed  by  side  gullying  may  aid  in  determining  the  form 
of  the  dike.  Both  suggestions  seem  far-fetchetl,  but  the  fact  remains  that 
the  erosion  actually  takes  place  as  descril)e<l  and  leaves  the  long,  straight, 
high  divide  walls  or  dikes. 


Loess  Pinnacles 

Uiess  pinnacles,  standing  as  detached  tower-like  or  needle-like  masses, 
are  not  uncommon  features  of  loess  erosion  in  ('hina.  In  origin  the  loess 
pinnacles  may  l)e  either  wholly  natural  or  the  result  of  a  combination  of 
natural  and  artificial  conditions.  They  may  take  the  shape  of  turrets,  spires, 
sharp  cones,  thin,  finlike  masses,  or  of  combinations  of  two  or  more  of  these 
forms.  The  material  is  usually  pure  loess  but  may  be  a  mixture  of  sand 
and  gravel  with  reworketl  (acjueous)  loess. 
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Ti  rrkt  IMxnacles 

Flat-topix“(l  turrets  of  pure  loess  are  rare,  for  the  reason  that  the  caps  of 
such  pinnacles,  consisting  of  loess  which  has  lost  its  noirnal  cohesion  through 
its  conversion  into  soil  and  the  penetration  of  rofitlets,  do  not  long  pre>t  r\e 
their  vertical  faces  but  rapidly  scale  away  at  the  sides  until  their  termi¬ 
nations  Ijecome  mere  points.  Such  an  example  is  illustrated  in  Figure  8, 
which  shows  a  pinnacle  alK>ut  40  feet  in  height  and  13  feet  in  diameter. 

.■\  pinnacle  of  this  form  may  lx  regarded  as  transitional  Ixtween  turret 
and  spire.  The  true  turret  form  is  shown  by  the  gravel  and  loess  pinnacle 
of  Figure  9. 

The  turret  pinnacle  is  practically  always  the  result  of  normal  natural 
proces.ses  of  erosion.  In  the  majority  of  instances,  the  loess  masses  first  Ire- 
come  detachetl  as  a  result  of  the  differential  retreat  toward  one  another 
of  the  vertical  loess  walls  of  the  V’^-shaped  points  between  valleys  joining 
at  acute  angles.  The  severed  Ixrdies  that  result  are  triangular,  rounded, 
or  irregular  in  outline  and  may  be  of  considerable  size.  They  suffer  slow 
reduction  mainly  by  the  spralling  of  slabs  from  their  vertical  faces.  Sharply 
projecting  proints  not  infreeiuently  become  severed  from  irregular  loess  cliffs 
and  by  the  same  process  are  converted  into  turret  pinnacles,  or  again  they 
result  from  the  reduction  of  masses  detached  by  cut-offs  of  broadly  swinging 
streams;  but  these. last  are  not  common. 

Spire  and  Needle  Pinnacles 

Spire  and  needle  pinnacles  have  the  general  form  show'n  in  P'igure  8, 
but  they  are  more  slender  and  needle-like,  with  diameters  only  a  small 
fraction  of  their  heights.  In  8,(XX)  miles  of  traverse  only  a  few  were  seen, 
and  these  under  conditions  which  did  not  permit  them  to  lx  photographed. 
.-Vn  idea  of  the  form  of  such  needles  or  spires  may  lx  gained  by  imagining 
the  left  portion  of  the  pinnacle  of  Figure  8  to  lx  split  aw'ay  along  the  line 
of  separation  already  seen  to  be  developing,  leav'ing  the  slender  right 
section  standing  alone.  Such  pinnacles  are  usually  not  over  twenty  or 
twenty-five  feet  in  height  and  three  to  five  in  diameter.  They  are  probably 
most  frequently  the  result  of  the  scaling  of  masses  from  cliffs.  The  Ix- 
ginning  of  the  separation  of  such  a  spire  is  shown  on  the  right  side  of  the 
loess  canyon  of  Figure  10.  Since  this  separation  is  the  result  of  movements 
of  the  detachetl  portions  themselves  rather  than  the  removal  of  material 
in  their  rear,  there  must  lx  a  certain  crushing  or  movement  of  the  material 
of  their  own  bases  which  largely  destrov’s  the  natural  coherency’  of  the  loess. 
For  this  reason,  the  spires  prtxluced  by’  this  ty’pe  of  spalling  are  w’eak  and 
short-liv«Nl. 

CoNIC.\L  PlNN.\CLES 

The  conical  pinnacle  is  a  steep-sided,  usually’  slightly’  blunted,  cone  of 
loess  having  a  height  from  one  to  two  times  its  diameter.  .\n  example  is 
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shown  in  Figure  1 1  which  has  an  approximate  height  of  50  feet  an<l  a  di¬ 
ameter  of  30  feet,  a  size  above  the  average,  for  the  majority  of  the  fonus 
th.it  may  properly  be  regarded  as  pinnacles  do  not  exceed  30  feet  in  height 
or  20  feet  in  diameter.  Conical  pinnacles  result  from  the  same  natural 
processes  as  in  the  case  of  the  turret  pinnacles  and  also  in  considerable 
numlier  from  partly  artificial  conditions.  The  soft  loess  of  the  roads  and 
trails  is  churned  up  by  the  wheels  of  carts  or  the  hoofs  of  mules  until  a 
bed  of  loose  dust  six  inches  to  a  foot  or  more  deep  is  formeti.  This  is  either 
picked  up  by  the  wind  and  whirled  away  or  washed  out  to  some  near-by 
valley  by  rain.  Sometimes  several  inches  is  removed  during  a  single  storm. 


Fig.  10 — Beginning  of  separation  of  spire  pinnacle  from  loess  cliff. 


and  the  road  or  trail  gradually  becomes  a  miniature  canyon.  Many  arc 
now  50  feet  in  depth,  and  some  75  to  100  feet  or  more,  though  most  are 
abandoned  before  reaching  the  latter  depth.  In  a  large  number  of  instances 
new  roads  are  started  close  to  the  rims  of  the  old  ones,  and,  as  they  m  turn 
are  worn  down,  parallel  canyons,  separated  by  thin  loess  walls,  result. 
By'  the  natural  processes  of  scaling  and  spalling,  the  walls  are  slowly  broken 
down  and  a  series  of  cones,  spires,  or  fin  pinnacles  remains  to  mark  the 
points  where  they  were  thickest.  The  conical  pinnacles  thus  formed,  many 
of  which  mark  roads  abandoned  hundreds  or  even  a  thousand  years  ago, 
far  outnumber  those  formed  by  purely  natural  erosion.  Figure  1 1  shows 
two  residual  pinnacles  of  this  origin.  In  this  instance,  three  lines  of  former 
road  at  two  levels  are  involved,  while  as  many  others  skirt  the  rims  outside 
the  limits  of  the  picture,  which  shows  one  of  the  oldest  roads  of  Central 
China,  possibly  dating  back  to  2000  B.  C.  There  is  reason  to  believe  that 


many  of  the  loess-canyon  systems,  although  now  showing  no  trace  of  roads. 
ha<l  their  inception  in  the  wear  and  wash  of  ancient  highways. 

Fin  Pinnaci.ks 

The  fin  pinnacle  is  a  tall,  thin,  elongated.  Hat-sided  mass  of  loess  with 
notchtHl  crest,  suggesting  in  its  general  form  the  dorsal  fin  of  a  fish.  The 
central  mass  of  Figure  12  represents  a  pinnacle  of  this  type.  The  height 
is  40  or  50  feet,  and  the  thickness  five  or  ten  feet.  Fin  pinnacles  are  rarely 
the  result  of  normal  erosion.  It  is  conceivable  that  under  especially  favor¬ 
able  conditions  they  may  originate  Iwtween  two  closely  adjacent  streams 
or  at  the  necks  of  oxlxtws,  but  no  examples  of  either  were  noted.  The 
great  majority  of  those  seen  represented  broken-down  partings  l)etwt*en 
ancient  double  roads. 

Another  important  class  is  that  formetl  by  a  similar  process  along  the 
rims  of  cliffs.  In  those  parts  of  China  where  the  intense  struggle  for  a  living 
comptds  the  utilization  of  ever>'  possible  inch  of  tillable  land,  the  upland 
roads  and  trails  are  crowded,  where\er  possible,  to  the  ver>’  edge  of  the 
cliffs  Ixiunding  the  plateau  remnants.  As  such  roadways  Ijecome  worn 
down,  narrow  loess  walls  remain  between  them  and  the  cliff  faces  and  in 
the  process  of  gradual  retluction  give  rise  to  numerous  fin  pinnacles. 

Distriuutiox  of  Finn.vcles 

The  pinnacles  do  not  seem  to  be  limitetl  to  any  particular  Icx^ality,  pro- 
\  iding  the  loess  sheet  is  of  sufficient  thickness  to  permit  their  development, 
and  they  may  be  lookerl  for  anywhere  in  the  great  loess  area  lying  Ixjtween 
the  Mongolian,  or  Gobi,  Desert  on  the  north  and  the  mountains  of  southern 
Shensi  on  the  south,  and  lietween  the  Coastal  Plain  on  the  east  and  unde¬ 
termined  limits  in  western  Kansu  or  lieyond.  There  seems  to  lie  a  more 
marked  tendency  toward  the  formation  of  pinnacles  in  comparatively 
humid  Shensi  and  Honan  than  in  the  more  arid  Kansu,  h'ew  were  seen 
in  Shansi,  possibly  l)ecause  of  the  comparative  thinness  of  the  general  loess 
sheet,  partly  l)ecause  of  less  sharply  developed  erosion  and  the  prevalence 
of  more  gentle  slopes,  and  pjirtly  owing  to  the  greater  precautions  taken 
against  gullying  on  the  part  of  the  more  numerous  inhabitants. 

Loess  Wells 

A  loess  well  is  a  circular  hole  of  varying  size  and  depth  closely  resembling 
in  appearance  an  ordinary'  well  dug  for  water  liefore  it  has  lx*en  stoned  up 
(Fig.  13).  The  usual  diameter  of  the  wells  seen  w’as  eight  or  ten  feet,  but 
occasional  diameters  as  small  as  five  feet  or  as  great  as  20  feet  were  noted. 
The  wells  were  never  less  than  15  feet  in  depth  and  seldom  more  than  30 
feet.  The  walls  were  vertical  for  practically  the  entire  depth.  Bottoms 
were  cup-shape<l  or  irregular  and  usually'  deeper  on  the  far  side  with  refer- 
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cnce  to  the  direction  of  ground-water  movement.  In  some  instances  open¬ 
ings  a  foot  or  two  in  diameter,  occasionally  larger,  led  away  from  the  well 
in  the  same  direction. 

All  the  typical  loess  wells  seen  by  the  writer  were  in  the  eastern  f)ortion 
of  the  province  of  Kansu,  about  600  miles  southwest  of  Peking.  N’one  were 
encountered  in  Shansi  or  Shensi,  although  both  provinces,  which  are  deeply 
loess-covered,  were  crisscrossed  from  north  to  south  and  east  to  west  by 
numerous  traverses.  Each  of  the  latter  provinces  afforded,  however,  in¬ 
stances  of  irregular  tubes  and  gashes  apparently  of  the  same  origin  as  the 
circular  wells,  and  it  is  to  Ikj  supposed  that  wells  also  occur. 

The  loess  wells  always  occur  on  flat  upland  surfaces  of  the  general  loess 
plateau  not  far  removed  from  gullies,  ravines,  canyons,  or  deep  valleys 
where  w'alls  are  vertical  or  at  least  very  steep.  Probably  few'  W'ells  are 
found  more  than  150  feet  from  the  plateau  rim,  while  most  are  within  100 
feet  of  it.  They  are  not  associated  with  surface  depressions  but  are  formed 
on  flat  surfaces  like  that  shown  in  Figure  14. 

The  loess  wells  are  clearly  of  the  nature  of  sinks,  but  they  result  primarily 
from  settling  consequent  upon  the  mechanical  remov'al  of  underlying 
material  rather  than  from  its  removal  by  chemical  action  as  in  ordinary 
limestone  sinks.  Their  inception  seems  to  result  from  seepage  movements, 
sometimes  along  bedded  layers,  which,  although  differences  are  indistin¬ 
guishable  to  the  eye,  are,  nevertheless,  more  porous  than  the  surrounding 
material;  but  more  frequently  they  result  from  water  movements  along 
irregular  channels  leading  diagonally  downw'ard  through  the  loess  toward 
an  adjacent  ravine  or  valley  at  angles  of  30°,  45“,  or  even  6o“.  They  art* 
entirely  above,  and  unconnected  w'ith,  either  normal  or  p)erched  ground- 
water  tables  and  represent  simply  the  lines  of  least  resistance  to  p)ercolating 
waters. 

The  water  movement  along  such  lines  probably  results  in  some  solution 
of  the  calcareous  particles  of  the  loess  but  leads  first  to  increased  porosity 
rather  than  to  open  passages.  Soon,  however,  the  oixjnings  along  the  line 
of  movement  become  large  enough  to  permit  the  mechanical  transportation 
of  the  finer  particles  of  the  loess;  and  more  or  less  tubular  channels,  anal¬ 
ogous  to  those  giving  rise  to  the  springs  of  clays  and  glacial  tills,  are  formed. 
Eventually,  by  the  caving  of  roof  and  walls,  these  may  reach  diameters  of 
a  fcx)t  or  more.  Wherever,  along  such  passages,  the  well-known  tendency 
of  the  loess  to  vertical  cleavage  happens  to  be  most  strongly'  dev'eloped, 
caving  from  the  rcK)f  will  begin  on  a  more  conspicuous  scale.  Downward 
ix*rcolation  of  waters  from  the  surface  furthers  the  prcxess,  and  perpendic¬ 
ular  cylindrical  cavities  will  be  extended  upward,  finally  reaching  the 
surface  and  giving  typical  loess  wells. 

In  dry  times  the  drainage  passages  tend  to  close  by  spalling  or  caving 
but  they  are  reoixned  after  heav’y'  rains.  By  progressive  enlargement  the 
areas  Ixtween  the  Wells  and  the  mouths  of  the  outlet  are  undermine<l  until, 
in  the  end,  ravines  heading  at  the  wells  replace  the  underground  passages. 
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In  at  least  one  instance  a  loess  well  has  lx*en  known  to  result  from  the 
caving  of  an  abandoned  underground  dwelling  dug  into  the  face  of  a  cliff 
30  feet  or  more  Ixlow  the  surface  in  which  the  well  was  develope<l. 

There  is  no  definitely  known  cause  of  the  limitation  of  the  wells  to  the 
Kansu  area.  Possibly'  the  reason  lies  in  the  more  calcareous  nature  of  the 
Kansu  loess,  which  is  nearer  its  source,  Mongolia,  and  has  Ijeen  largely  a 
dirt*ct  deposit  of  the  wind,  while  to  the  south  and  east  water  transportation 
intervened  Ixfore  the  final  distribution  of  the  loess  by'  winds.  The  gre.iter 
rainfall  in  Shansi  and  Shensi  may  also  favor  the  formation  of  large  gashes 
and  irregular  cavities  rather  than  the  smaller  and  more  symmetrical  wells, 
while  the  latter,  if  formed,  might  Ik*  scxmer  destroyed  by  the  more  copious 
rainfall. 


THE  UNGUARDED  BOUNDARY  ♦ 


j  By  John  \V.  Davis 

i  Of  the  many  artificial  lines  which  the  hand  of  man  has  traced  on  the 
habitable  surface  of  the  glol)e,  certainly  at  the  moment  none  exceeds  in 
significant  importance  the  one  to  which  I  beg  to  direct  the  attention  of  this 
distinguished  audience.  Bismarck  is  reported  to  have  said  that  the  most 
significant  circumstance  in  current  history  was  the  fact  that  practically 
the  whole  of  the  North  American  continent  speaks  the  F2nglish  language. 
The  meaning  which  he  attached  to  that  fact  finds  its  symbolic  expression 
i  in  the  location  and  history  of  the  boundary  line  Ijetween  the  United  States 
and  Canada. 

!  On  a  front  of  5,400  miles,  or,  roughly,  as  far  as  from  New'  York  to  Buenos 
.Aires  or  Petrograd,  or  from  London  to  Cape  Town  or  Bombay,  by  land  and 
water,  over  mountain  and  plain,  through  prairie  and  forest,  the  British 
Empire  and  the  United  States  meet  each  other  face  to  face,  without  thought 
of  defense  or  fear  of  aggression.  In  all  that  distance  the  only  sentinels 
^  that  guard  the  line  are  the  silent  monuments  erected  by  the  joint  action 
of  the  two  nations;  the  only  vessels  are  the  unarmed  ships  which  carry  the 
I'  commerce  of  their  common  waterways;  the  only  weapons  are  the  wood¬ 
man’s  ax,  the  huntsman’s  rifle,  and  the  tools  of  fruitful  trade  and  agriculture. 
Peace  reigns  from  end  to  end  as  profound  and  undisturbed  as  the  quiet 
of  the  primeval  forest  that  still  clothes  many  reaches  of  the  boundary  line. 
It  is  a  peace,  moreover,  not  of  monotony  or  of  solitude,  for  a  journey 
along  the  windings  of  this  far-flung  frontier  is  an  epitome  of  the  industrial 
and  commercial  life  of  the  two  countries. 

The  Canadian-United  States  Boundary — Its  Course  Briefly  Traced 

j  Let  us  consider  the  variety  of  scene  and  circumstance  which  such  a 
journey  would  present.  The  traveler  who  would  follow  the  boundary  be¬ 
gins  at  a  point  in  the  Atlantic  Ocean  in  the  Grand  Manan  Channel,  in 
latitude  44*  40'  and  longitude  67®  approximate,  and  enters  the  Bay  of 
Fundy  with  its  gigantic  tides  (25  feet  at  the  entrance,  50  feet  at  the  head), 
passing  Quoddy  Head,  the  m<«st  easterly  point  in  the  United  States;  thence 
through  a  narrow  channel  past  the  towns  of  Lubec  and  Elastport,  busy  with 
their  herring  fisheries,  up  the  Passamaquoddy  Bay  and  into  the  St.  Croix 
River.  This  river  he  follow's  to  its  source  up  Monument  Brook  and  thence  77 
miles  due  north,  through  a  rolling  country  famous  for  potatoes,  to  the 
middle  of  the  St.  John  River.  Ascending  the  main  channel  of  the  St. 
John  he  finds  himself  in  a  beautiful  and  fertile  valley  filled  by  French- 

*  An  addrna  drliverrd  brforc  the  American  Geographical  Society  on  April  35,  1933. 
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speaking  inhabitants  and,  having  reached  the  St.  Francis  River,  he  pursues 
the  devious  windings  of  that  forest  stream  to  Lake  Pohegamook,  in  lati¬ 
tude  47“  28',  longitude  69®  15';  still  in  the  forest  shadow,  he  reaches  the 
St.  John  again  and  follows  its  southwest  branch  to  the  crest  of  the  water¬ 
shed  dividing  the  waters  of  the  Kennebec,  Androscoggin,  and  Penobscot 
Rivers  from  the  tributaries  of  the  St.  Lawrence.  Clinging  to  this  watershed, 
he  encounters  Hall’s  Stream  and  is  guided  by  it  to  the  45th  parallel  of 
latitude,  surveyed  in  1774  by  Valentine  and  Collins  for  the  then  British 
Governors  of  New  York  and  Canada  as  the  line  between  those  provinces. 

Westward  then  with  the  Valentine-Collins  line,  cros.sing  Lake  Memphre- 
magog  and  the  Richelieu  River,  the  traveler  comes  to  the  old  Indian  village 
t)f  St.  Regis  on  the  banks  of  the  majestic  St.  Lawrence  and,  breasting  the 
swift  current  of  that  powerful  stream,  follows  it  past  hamlet  and  village 
and  town,  through  the  beautiful  Thousand  Islands  with  their  hundreds  of 
summer  homes,  until  it  enters  Lake  Ontario  at  Cape  Vincent.  Crossing 
1  .ake  Ontario,  the  line  runs  up  the  Niagara  River,  dividing  the  great  water¬ 
fall  impartially  into  the  American  and  Canadian  Falls,  and  reaches  the 
outlet  of  Lake  Erie  near  the  American  city  of  Buffalo,  a  port  whose  com¬ 
merce,  inland  though  it  be,  compares  with  such  ocean  ports  as  Gla.sgow. 
Then  to  the  west  end  of  Lake  Erie,  up  the  Detroit  River  between  the 
cities  of  Detroit,  Michigan,  and  Windsor,  Ontario;  through  Lake  St.  Clair 
to  Lake  Huron;  over  that  lake  to  the  Sault  St.  Marie  with  its  great  locks, 
which  evil  minds  during  the  late  war  plotted  to  destroy,  and  out  into  the 
vast  unsalted  sea  of  Lake  Superior.  The  voyager  through  the  Great  Lakes 
meets  all  along  the  way  an  unending  stream  of  vessels  bringing  down  the 
grain  of  the  western  wheat  fields  and  the  iron  and  copper  of  the  Lake  Su¬ 
perior  basin  and  carr>'ing  back  in  return  fuel  and  supplies  for  all  the  broad 
northwestern  region. 

The  boundary  leaves  Lake  Superior  at  the  mouth  of  the  Pigeon  River, 
over  the  route  taken  in  early  days  by  the  adventurous  brigades  of  the  fur¬ 
trading  companies,  and  makes  by  South  Fowl  Lake,  Lac  La  Croix,  Rainy 
Lake,  and  the  Rainy  River  to  the  northwestern  most  point  of  the  l.ake  of 
the  Woods,  where  it  turns  due  south  twenty-six  miles  to  an  intersection 
with  the  49th  parallel  of  latitude.  Here  uncertainty  and  deviation  dis¬ 
appear.  Regardless  of  obstacle  it  plunges  to  the  west,  across  the  swampy 
timbered  country  of  the  Roseau  River,  then  over  many  miles  of  fertile 
and  untimbered  prairie  to  the  Turtle  Mountains,  rising  one  thousand 
feet  above  the  plain.  Here  are  trees  again,  but  after  thirty-five  miles 
of  grateful  shade  the  traveler  descends  to  a  semi-arid  and  treeless  plain 
extending  to  the  foothills  of  the  Rocky  Mountains  with  their  forested 
slopes.  The  divide  is  crossed  at  an  elevation  of  7,300  feet;  and  after  a  suc¬ 
cession  of  rivers  and  mountains,  glaciers  and  lofty  summits,  much  of  the 
time  through  heavy  timber,  one  comes  to  level  country  in  approaching  the 
sea  and  reaches  salt  water  at  the  Gulf  of  Georgia;  down  the  Gulf,  though 
Haro  Strait  and  Juan  de  Fuca  Strait,  and  the  end  of  the  line  is  found  in 
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the  Pacific  Ocean  at  latitude  48®  30'  and  longitude  124*  40',  3,900  miles 
from  the  point  of  departure. 

The  Alaska n-Canadi an  Boundary 

There  are,  however,  1,500  miles  still  to  traverse,  which  are  by  no  means 
the  least  difficult  of  the  journey.  Five  hundred  miles  north  of  the  Strait 
of  Fuca  the  Alaskan-Canadian  boundary  begins  at  Cape  Muzon,  the 
southernmost  point  of  Prince  of  Wales  Island.  Crossing  the  sound  known 
as  Dixon  Entrance,  it  follows  the  Portland  Canal,  so  named  by  Vancouver, 
to  its  head  near  Mts.  Gladstone  and  Johnson;  then  by  straight  lines  drawn 
from  peak  to  jieak  roughly  following  the  windings  of  the  coast,  encountering 
the  greatest  glaciers  in  all  the  world  outside  the  polar  regions,  and  crossing 
the  Unuk,  Stikine,  Whiting,  and  Taku  Rivers,  it  mounts  the  White  and 
Chilkoot  Passes,  over  which  the  rush  of  gold  seekers  made  their  eager  way 
into  the  Klondike,  and  pauses  at  the  towering  height  of  Mt.  St.  Elias,  per¬ 
haps,  with  its  18,000  feet,  the  most  magnificent  boundary  p)ost  in  all  the 
world.  Two  miles  northeast  of  Mt.  St.  Elias  the  line  reaches  the  141st 
meridian  and  pursues  it  over  barren  mountain  ridges,  trackless  glaciers, 
and  fields  of  driven  snow,  passing  the  White,  the  mighty  Yukon,  and  the 
Porcupine  Rivers,  to  the  Arctic  Sea. 

Historical  Scenes  Associated  with  These  Borderlands 

Many  sorts  and  conditions  of  men  are  to  be  encountered  in  these  5,400 
miles  of  travel,  from  the  fishermen  of  the  eastern  coast  to  the  gold  hunters 
of  the  Yukon,  and,  whether  among  the  woodsmen  of  Maine,  the  sailors  and 
toilers  of  the  Lakes,  the  herdsmen  of  the  prairie,  or  the  prospectors  of  the 
western  mountains,  one  can  find  ample  material  for  stories  of  adventure 
and  romance.  Still  more  thrilling  would  the  recital  be  if  one  should  turn 
the  pages  of  history  and  read  what  it  has  to  tell  of  the  border  in  the  days 
when  discovery  was  new.  Great  names  flash  out  like  meteors  from  every 
|)age  and  deeds  of  daring  as  bold  as  ever  poet  has  sung.  Starting  in  the 
East,  the  story  would  take  up  the  voyage  of  Sebastian  Cabot  to  Newfound¬ 
land  in  1497  and  of  the  Frenchman,  Cartier,  to  the  St.  Lawrence  in  1534: 
the  journeys  and  labors  of  Champlain  and  his  winter  with  De  Monte  on  the 
Isle  de  St.  Croix;  and,  pressing  further  west,  the  discoveries  of  the  indom¬ 
itable  La  Salle  on  the  Lakes  and  the  Mississippi.  It  would  tell  of  the  settle¬ 
ments  by  the  English,  the  Mayflower  and  Plymouth  Rock,  Sir  William  Alex¬ 
ander  and  his  Scotch  in  Nova  Scotia;  and  would  go  on  to  describe  the  long 
and  bloody  warfare  between  France  and  Great  Britain  for  supremacy  on  the 
continent.  Into  the  picture  come  the  painted  figures  of  the  warlike  Iroquois, 
the  five  confederate  nations  of  Mohawks,  Oneidas,  Onondagas,  Senecas, 
and  Cayugas,  who  formed,  with  their  2,500  fighting  men,  perhaps  the  most 
effective  barrier  to  the  southward  march  of  the  French.  And  we  should  see 
the  long  contest  terminated  forever  on  the  Heights  of  Abraham  by  Wolfe 
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and  Montcalm,  whose  joint  monument  in  the  city  of  Quebec  finely  records 
that  “fate  gave  them  a  common  death,  history  a  common  fame,  and  pos¬ 
terity  a  common  monument."  Then  the  American  Revolution  arrives  upon 
the  scene;  Ethan  Allen  and  his  “Green  Mountain  Boys”  pounding  at  the 
gates  of  Fort  Ticonderoga  with  their  demand  for  its  surrender  “in  the  name 
of  the  Great  Jehovah  and  the  Continental  Congress;”  the  loyalists  of  New 
England  hurr\  ing  across  the  border  to  join  their  comrades  in  Nova  Scotia 
and  the  North;  while  Montgomery  makes  his  ill-starred  effort  to  repeat  the 
successes  of  Wolfe  against  Quebec. 

No  less  mo\’ing,  although  the  stage  is  filled  perhaps  by  fewer  figures,  is 
the  story  of  the  Pacific,  dating  from  the  day  when  Balboa  marched  his  men 
into  the  surf  at  Darien  and  proclaimed  the  sovereignty  of  Spain  over  the 
broad  waters  of  the  new  sea  “for  all  time,  past,  present,  or  to  come,  without 
contradiction  .  .  .  north  and  south  .  .  .  from  the  Pole  Arctic  to  the  l*ole 
Antarctic.”  Up  the  coast  crept  the  Spaniards,  Maldonado,  Mendoza,  Nuno 
de  Guzman,  Ferrelo,  and  the  rest,  including  Cortes  himself  and  Juan  de 
Fuca,  whose  reputed  voyage  of  1592  is  commemorated  by  the  Strait  that 
bears  his  name;  and  finally  in  the  years  1774-1779  the  memorable  though 
belated  voyages  of  Juan  Perez,  Heceta,  and  Bodega  y  Quadra  in  an  effort  to 
claim  for  Spain  the  entire  Pacific  coast.  Meanwhile,  however,  in  the  year 
1578  there  had  burst  like  a  hurricane  into  the  quiet  waters  of  the  Pacific  the 
Englishman,  Francis  Drake,  who  so  harried  the  ships  and  settlements  of 
Spain  that  his  name  was  spoken  with  horror  for  a  century'.  Laden  with 
Spanish  booty,  he  too  turned  to  the  north  and  traveled  as  far  as  the  48th 
parallel  in  search  of  a  safe  passage  home.  Drake’s  Bay,  a  little  north  of  San 
Francisco  on  the  California  coast,  still  marks  the  spot  where  he  put  in  to  refit 
after  he  had  failed  to  find  the  Northwest  Passage  and  was  turning  about  for 
the  Philippines,  the  Indian  Ocean,  the  Cape,  and  home.  I-ater  on,  the  roster 
of  explorers  bears  such  names  as  the  Russians,  Bering  and  Chirikov  in 
1741;  the  Englishman,  Captain  Cook,  greatest  of  navigators,  1778;  and  his 
worthy  lieutenant  and  successor.  Captain  George  V'ancouver,  1792;  La  Pe- 
rouse,  the  Frenchman  in  1786;  the  American,  Gray,  1792,  in  his  ship  the 
Columbia,  first  to  navigate  the  river  that  now  bears  her  name;  while  overland 
to  the  Columbia  basin  there  came  through  the  trackless  forest  such  men  as 
Alexander  Mackenzie,  1793,  the  discoverer  of  the  great  river  of  Northwestern 
Canada  that  bears  his  name;  and  Lewis  and  Clark  (1804-1808)  on  their  long 
journey  for  President  Jefferson  through  the  newly  acquired  Louisiana  terri¬ 
tory.  Nor  could  one  separate  from  the  recital  of  discov’ery  the  tale  of  the  fur 
traders;  the  fierce  rivalries  that  flourished  between  the  Hudson’s  Bay,  the 
North-West,  and  the  Russian-American  Companies;  their  despotic  rule 
over  the  far  regions  which  they'  penetrated  if  they  did  not  occupy;  the  story 
of  such  men  as  the  Russian,  Baranov,  ruling  from  his  camp  at  Kodiak  for 
twenty  years  with  an  iron  hand  that  brooked  no  opposition,  exemplifying 
the  Russian  proverb  that  “God  is  high  in  the  heavens  and  the  Czar  far 
away.” 
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The  Treaty  of  1783  Establishing  the  Boundary 

The  limits  of  time,  however,  must  l>e  recognized,  and  we  must  confine  our 
attention  to-night  to  the  more  prosaic,  but  I  trust  not  wholly  uninteresting, 
theme  of  the  geographical  line  itself  and  the  historic  and  diplomatic  reasons 
for  its  present  location. 

The  preliminary’  treaty  which  closed  the  American  War  of  Indejjcndence 
was  drawn  at  Paris  in  the  year  1782  by  Richard  Oswald  on  behalf  of  Great 
Britain,  and  Benjamin  Franklin,  John  Adams,  John  Jay,  and  Henry’  Lau¬ 
rens  for  the  United  States.  The  definitive  treaty  was  signed  in  the  following 
year  by  David  Hartley  for  Great  Britain,  and  Adams,  Franklin,  and  Jay  for 
)  the  United  States.  The  northern  and  eastern  boundary’  lines  of  the  latter 
1  were  described  as  follows : 

j  That  all  disputes  which  might  arise  in  future  on  the  subject  of  the  boundaries  of  the  said 
1  United  States  may  be  prevented,  it  is  hereby  agreed  and  declared  that  the  following  are  and 
shall  be  their  boundaries,  viz.:  From  the  northwest  angle  of  Nova-Scotia,  viz.,  that  angle 
I  which  is  formed  by  a  line  drawn  due  north  from  the  source  of  St.  Croix  River  to  the  High- 

!  lands;  along  the  Highlands  which  divide  those  rivers  that  empty  themselves  into  the  River 

j  St.  Lawrence,  from  those  which  fall  into  the  Atlantic  Ocean,  to  the  northwesternmost  head 

j  of  Connecticut  River;  thence  down  along  the  middle  of  that  river  to  the  45th  degree  of  north 

^  latitude;  from  thence,  by  a  line  due  west  on  said  latitude  until  it  strikes  the  River  Iroquois  or 

J  Cataraquy;  thence  along  the  middle  of  said  river  into  Lake  Ontario,  through  the  middle  of 

said  lake  until  it  strikes  the  communication  by  water  between  that  lake  and  Lake  Erie; 
thence  along  the  middle  of  said  communication  into  Lake  Erie,  through  the  middle  of  said 
I  lake  until  it  arrives  at  the  water  communication  between  that  lake  and  Lake  Huron;  thence 

I  along  the  middle  of  said  w’ater  communication  into  the  Lake  Huron;  thence  through  the 

middle  of  said  lake  to  the  water  communication  between  that  lake  and  I^ke  Superior;  thence 
’  through  I.ake  Superior  northward  of  the  Isles  Royal  and  Phelippeaux,  to  the  Long  Lake; 
thence  through  the  middle  of  said  Long  Lake,  and  the  water  communication  between  it  and 
the  l.ake  of  the  Woods,  to  the  said  Lake  of  the  Woods,  thence  through  the  said  lake  to  the 
most  northwestern  point  thereof,  and  from  thence  on  a  due  west  course  to  the  River  Mis¬ 
sissippi;  .  .  .  East,  by  a  line  to  be  drawn  along  the  middle  of  the  River  St.  Croix,  from  its 
mouth  in  the  Bay  of  Fundy  to  its  source,  and  fromlits  source  directly  north  to  the  afore¬ 
said  Highlands  which  divide  the  rivers  that  fall  into  the  Atlantic  Ocean  from  those  which 
fall  into  the  River  St.  Lawrence. 

The  piously  expressed  purpose  of  the  signers  to  prevent  all  future  disputes 
reads,  in  the  light  of  subsequent  events,  like  the  prohibition  against  litiga¬ 
tion  so  beloved  by  gentlemen  who  draw  their  own  wills,  for  hardly  was  the 
ink  dry  upon  the  treaty  before  disputes  arose  in  reference  to  the  boundary. 

(  In  large  part  uncertainty  was  unavoidable.  The  map  which  the  negotia¬ 
tors  had  before  them  was  one  made  by  John  Mitchell  in  the  year  1755  and, 

'  although  not  bad  for  its  day  and  time,  was  sadly  lacking  in  accurate  detail. 
.■\  veteran  who  had  fought  through  the  American  Civil  War  on  the  side  of 
the  South  was  once  asked  what  was  the  chief  lesson  he  had  carried  away 
from  that  experience,  to  which  he  replied  that  it  had  made  him  “forever 
I  damned  suspicious  of  these  popular  movements.”  If  the  history  of  the 
Uiundary  teaches  no  other  lesson,  it  should  at  least  warn  treaty  makers 
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to  be  forever  suspicious  of  p)a{)er  boundaries  based  upon  insufficient 
surs’eys. 

Disputes  in  Reference  to  the  River  St.  Croix 

The  first  of  these  disputes  concerned  the  identity  of  the  River  St.  Croix, 
fixed  by  the  treaty  as  the  eastern  boundary.  There  were  three  rivers  which 
emptied  into  the  Bay  of  Fundy  at  short  distances  from  each  other,  viz.,  the 
Cobscook,  Schoodic,  and — fifty  miles  farther  east — the  Magaguadevic.  The 
British  authorities  insisted  that  the  middle  river,  the  Schoodic,  was  the  true 
St.  Croix,  while  the  Americans  contended  for  the  Magaguadevic.  The  dif¬ 
ference  became  acute  when  Nova  Scotia  proceeded  to  grant  land  on  the  east¬ 
ern  bank  of  the  Schoodic  to  loyalist  refugees  from  the  states,  and  Massa¬ 
chusetts,  vigorously  protesting,  requested  the  Governor  of  Nova  Scotia  to 
recall  “those  subjects  of  His  Majesty  who  have  planted  themselves  within 
this  commonwealth."  To  this  the  Governor  of  Nova  Scotia  firmly  replied 
that  Great  Britain  held  to  the  Schoodic.  With  matters  in  this  posture, 
America  proposed  the  appointment  of  a  Commission  to  settle  the  question, 
and  in  1794,  under  the  Jay-Wyndham  Treaty,  a  joint  commission  of  three 
was  erected  for  the  purpose.  The  Indian  aborigines  proved  unsatisfactory 
witnesses,  for  they  testified  or  were  quoted  impartially  in  favor  of  all  three 
rivers;  but  excavations  at  the  mouth  of  the  Schoodic  disclosed  the  remains  of 
the  Sieur  De  Monts’  winter  camp  of  1604  and  conclusively  identified  it  as 
the  St.  Croix  of  Champlain. 

It  still  remained,  however,  to  determine  the  source  of  the  St.  Croix,  as  the 
point  from  which  the  due  north  line  was  to  be  drawn,  and  it  appeared  that 
not  far  from  its  source  the  Schoodic — henceforth  to  be  known  as  the  St, 
Croix — divided  most  perversely  into  two  branches,  an  eastern  and  a  western. 
Of  these  the  former  was  the  larger  and  therefore  entitled  to  be  considered  the 
main  stream;  but  to  it  the  Indians  had  given  the  name  of  Chiputneticook, 
while  the  western  kept  the  name  of  Schoodic.  Without  going  into  further 
detail,  suffice  to  say  that  the  commissioners  decided  for  the  eastern  branch 
to  its  remotest  spring,  and  it  was  and  is  so  ordered. 

If  I  were  asked  in  what  spirit  this  decision  was  accepted,  perhaps  I  could 
do  no  better  than  recall  the  fact  that  during  the  war  of  1812  the  inhabitants 
on  both  banks  of  the  St.  Croix  observed  by  common  consent  a  strict  neu¬ 
trality.  Some  years  later  an  official  in  charge  of  a  pwwder  magazine  in  the 
Canadian  town  of  St.  Stephen  received  from  the  Dominion  or  Provincial 
Governor  a  requisition  for  the  pxjwder  under  his  control.  He  was  constrained 
shamefacedly  to  reply  that  all  the  p>owder  which  the  magazine  containeil 
had  been  loaned  by  him  to  the  town  of  Calais,  across  the  river,  for  a  Fourth 
of  July  celebration  and  had  not  yet  been  returned.  Commercially,  matters 
have  gone  still  further,  for  today  these  two  cities  are  both  supplied  with 
water  and  electric  light  from  works  located  on  the  Canadian  side  and  run  by 
a  Canadian  comp)any,  while  their  tramcars  are  operated  by  an  American 
company  with  px)wer  generated  in  the  United  States. 
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Settlement  of  the  Maine-New  Brunswick  Line 

I  must  ignore  the  dispute  over  the  ownership  of  the  islands  in  Passama- 
qucxldy  Bay,  which  was  finally  settled  by  a  joint  commission  under  the 
Treaty  of  Ghent,  Great  Britain  getting  rather  the  best  of  it,  and  go  on  to  the 
much  more  important  question  of  the  line  “due  north  from  the  source  of  the 
St.  Croix  River  to  the  Highlands  .  .  .  which  divide  those  waters  that 
empty  themselves  into  the  River  St.  Lawrence  from  those  which  fall  into 
the  Atlantic  Ocean.”  Here  we  come  to  the  threshold  of  actual  war.  The 
source  of  the  St.  Croix  has  been  fixed;  but  where  are  the  Highlands  and  where 
is  the  corresponding  northwest  angle  of  Nova  Scotia? 

Perhaps  the  worthies  who  signed  the  Treaty  of  Paris  believed  that  a 
definite  range  of  more  or  less  mountainous  highlands  existed  along  the  south¬ 
ern  slopes  of  the  St.  Lawrence,  although  the  word  may  be  fairly  taken  to 
mean  lands  high  enough  to  form  a  watershed;  but  the  apple  of  discord  was 
thoughtlessly  flung  by  an  American,  James  Sullivan,  who  writes  in  1802  to 
James  Madison,  afterwards  President  but  then  Secretary  of  State,  that 
“Commissioners  have  traversed  the  country  in  vain  to  find  the  Highlands 
designated  as  a  boundary.”  This  Madison  repeated  to  Minister  King,  in 
London,  with  instructions  to  negotiate  for  a  joint  commission,  thus  admit¬ 
ting  the  existence  of  doubt  upon  the  subject  and  conceding  a  point  which  it 
was  impossible  to  regain.  Henceforth  the  British  contended  for  Mars  Hill, 
an  elevation  but  forty  miles  north  of  the  St.  Croix,  as  the  true  northwest  an¬ 
gle  of  Nova  Scotia,  while  the  Americans  insisted,  in  vain  as  the  event  proved, 
that  the  Highlands  of  the  treaty  were  the  watershed  far  to  the  north,  be¬ 
tween  the  tributaries  of  the  St.  Lawrence  and  the  headwaters  of  the  Resti- 
gouche.  The  controversy  was  destined  to  endure  with  increasing  bitterness 
for  over  forty  years.  The  crux  of  the  matter,  from  the  British  point  of  view, 
was  an  all-British  overland  route  from  Halifax  to  Quebec,  which  the  Ameri¬ 
can  claim,  if  successful,  would  intercept;  while  the  Americans,  and  more  espe¬ 
cially  the  States  of  Maine  and  Massachusetts,  stood  stiffly  on  a  strict  con¬ 
struction  of  their  treaty  rights. 

.After  some  abortive  negotiations  a  joint  commission  was  finally  set  up 
under  the  Treaty  of  Ghent  to  determine  and  mark  the  boundary  from  the 
source  of  the  St.  Croix  to  the  St.  Lawrence.  It  held  its  first  meeting  at  St. 
.Andrews,  New  Brunswick,  in  September,  1816,  and  its  last  in  New  York,  in 
.April,  1822,  but  had  nothing  better  to  report,  after  discussions  “characterized 
by  not  a  little  acrimony,”  than  complete  disagreement.  There  followed  the 
usual  bickering  between  the  rival  governmental  authorities  in  the  disputed 
area,  and  at  last,  in  1828,  a  convention  was  signed  in  London,  submitting 
the  question  to  the  King  of  the  Netherlands  as  arbitrator.  On  January  10, 
1831,  that  monarch  rendered  his  award.  He  decided  that  the  terra  “High¬ 
lands”  applied  to  land,  not  necessarily  hilly,  which  divided  waters  falling  in 
both  directions;  but  he  held  the  evidence  insufficient  to  support  a  decision  in 
favor  of  either  contestant  and  recommended  accordingly  a  line  of  conven- 
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ience  which  gave  Great  Britain  4,100  square  miles  of  the  12,000  square  miles 
in  dispute,  and  assigned  the  remaining  7,900  to  the  United  States. 

f' resident  Andrew  Jackson  was  inclined  to  accept  the  award  and  indeed 
regretted  afterw'ards  that  he  had  not  done  so,  but  the  States  of  Maine  and 
Massachusetts  insisted  that  it  was  decision  and  not  compromise  which  they 
desired;  the  Senate  of  the  United  States  took  their  point  of  view,  with  the 
result  that  this  chance  for  a  settlement  was  lost.  After  this  matters  went 
rapidly  from  bad  to  worse.  While  statesmen  negotiated  the  jjeople  of  the 
border  took  things  more  and  more  into  their  own  hands.  Persons  seeking  to 
hold  elections  in  the  Madawaska  settlement  under  Maine  laws  w'ere  arrested 
by  New  Brunswick;  a  Canadian  justice  of  the  peace  attempting  to  execute 
process  was  arrested  by  the  New  Hampshire  militia;  and  an  officer  taking 
the  census  for  Maine  in  the  Madawaska  settlement  was  arrested  by  the  New 
Brunswick  authorities.  Word  came  that  timber  was  being  cut  on  a  large 
scale,  and  Maine  sent  a  posse  to  arrest  any  Canadians  guilty  of  what  she 
believed  to  be  a  trespass.  The  three  leaders  of  the  jxjsse  indiscreetly  put  up 
for  the  night  at  a  house  three  miles  distant  from  their  followers,  and  this 
error  of  judgment  led  to  their  being  seized  and  thrust  into  prison  by  the  very 
Canadians  whom  they  themselves  were  seeking;  but  as  a  counterblow’  the 
provincial  “warden”  Mcl.aughlin  w’as  arrested  by  the  posse  and  taken  to 
prison  at  Bangor,  Maine.  Both  sides  soon  released  their  captives  on  parole, 
but  passions  were  high,  and  there  followed  the  bloodless  adventure  known  as 
the  Aroostook  War.  Maine  marched  her  militia  into  the  disputed  area, 
threw  up  fortifications,  and  appropriated  $800,000  for  military  operations; 
and  Congress,  not  to  be  outdone,  appropriated  $10,000,000  for  w'ar  purposes 
and  authorized  the  President  to  call  out  the  militia  of  the  several  states  and 
raise  50,000  volunteers.  Fortunately,  when  matters  were  at  this  height, 
General  Scott,  of  the  United  States  Army,  was  sent  to  the  scene  and  suc¬ 
ceeded  in  arranging  a  modus  vivendi  which  averted  any  clash  of  arms.  It 
was  agreed  “that  the  civil  posse  of  Maine  should  retain  possession  of  the 
valley  of  the  Aroostook,  the  British  denying  their  right;  the  British  authori¬ 
ties  retaining  possession  of  the  valley  of  the  upper  St.  John,  Maine  denying 
their  right.” 

In  1841  Daniel  Webster  became  Secretary  of  State;  a  year  later  Great 
Britain  sent  to  Washington,  at  his  suggestion.  Lord  Ashburton,  the  son  of 
Sir  Francis  Baring,  founder  of  the  famous  house  of  Baring  Brothers  and 
Company,  with  power  to  negotiate  a  settlement.  The  states  of  Maine  and 
Massachusetts  reluctantly  despatched  commissioners  to  participate.  It  was 
not  all  easy  going.  Webster  writes  to  Edward  Everett,  then  Minister  in 
London:  “Our  movement  for  the  last  ten  days,  if  any  has  been  made,  has 
been  rather  backward.  The  boundary  business  is  by  no  means  in  a  highly 
promising  state,  so  many  obstacles  arise  not  only  between  us  and  England 
but  betw’een  us  and  the  Commissioners  and  the  Commissioners  of  the  two 
states  themselves.” 

Perseverance  had  its  reward,  however,  and  an  agreement  was  reached; 
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the  line  suggested  by  the  King  of  the  Netherlands  was  adopted  in  the  main, 
with  some  alterations  by  which  the  area  awarded  to  the  United  States  was 
substantially  reduced.  Maine  and  Massachusetts  were  placated,  although 
not  apiieased,  by  money  grants  from  the  federal  treasury,  and  the  long  con¬ 
test  was  ended.  Webster  and  Ashburton  each  earned  the  usual  praise  that 
attends  the  peacemaker.  The  former  was  accused  in  the  United  States 
.Senate  of  “victimizing  that  deserted  and  doomed  state,”  Maine;  and  Lord 
Palmerston,  in  England,  styled  the  treaty  “Lord  Ashburton’s  Capitulation” 
and  recommended  that  he  receive  a  new  title  as  “Earl  Surrender,”  declaring 
him,  l)ecause  of  his  American  wife,  “a  most  unfit  person  for  the  mission  upon 
which  he  had  been  sent.” 

The  B.\ttle  of  the  Maps 

The  episode  cannot  be  dismissed  without  some  reference  to  the  famous 
Battle  of  the  Maps.  Jared  Sparks,  an  American  historian,  while  making 
some  researches  in  Paris,  found  in  the  winter  of  1841-1842  a  letter  from 
Benjamin  Franklin  to  Comte  de  Vergennes,  French  Minister  of  Foreign 
.Affairs,  in  which  he  said,  “I  have  the  honor  of  returning  herewith  the  map 
your  Excellency  sent  me  yesterday.  I  have  marked  with  a  strong  red  line, 
according  to  your  desire,  the  limits  of  the  United  States  as  settled  by  the 
preliminaries  between  the  British  and  American  plenipotentiaries.” 

Following  the  trail.  Sparks  found  among  the  French  archives  a  map  of 
North  America  made  by  d’Anville  in  1746,  with  a  red  line  draw'n  completely 
around  the  United  States  in  such  fashion  as  to  concede  to  Great  Britain  on 
the  Maine  boundary  more  than  she  had  ever  claimed.  He  communicated  his 
discovery  to  Webster,  and,  while  there  was  nothing  to  identify  the  map  as 
the  one  which  Franklin  had  marked  or  anything  whatever  to  indicate  the 
unknown  tracer  of  the  red  line,  Webster  used  the  map  with  great  effect  in 
procuring  the  ratification  of  the  treaty  by  the  Senate  and  its  acceptance  by 
Maine  and  Massachusetts.  Afterwards,  when  charged  with  having  over¬ 
reached  Lord  Ashburton  in  the  matter,  he  said; 

I  must  confess  that  I  did  not  think  it  a  very  urgent  duty  on  my  part  to  go  to  Lord  Ash¬ 
burton  and  tell  him  that  I  had  found  a  bit  of  doubtful  evidence  in  Paris  out  of  which  he 
might,  perhaps,  make  something  to  the  prejudice  of  our  claims  and  from  which  he  could 
set  up  higher  claims  for  himself  or  throw  further  uncertainty  over  the  whole  matter. 

It  is  gratifying,  however,  to  reflect  that  Great  Britain  lost  nothing  by  the 
incident,  for  Sir  Robert  Peel,  in  the  debate  of  March  21,  1843,  said  that  the 
British  Government  had,  prior  to  Lord  Ashburton’s  negotiation,  itself  found 
the  famous  map  at  Paris  and  added,  “there  can  be  no  doubt  but  that  it  is  the 
map  referred  to  by  Mr.  Jared  Sparks;  but  we  can  trace  no  indication  of 
connection  between  it  and  the  despatch  of  Dr.  Franklin.” 

On  the  other  hand,  there  was  at  the  time  of  the  negotiation  and  doubtless 
still  is,  in  the  British  Museum,  another  red-line  map  of  unquestioned  authen¬ 
ticity  which  belonged  to  King  George  III.  It  is  one  of  the  Mitchell  maps  of 
•755.  such  as  the  peace  commissioners  used.  It  bears  a  red  line  showing  the 
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boundar>’  as  claimed  by  the  United  States,  with  the  endorsement  in  the 
King’s  own  handwriting,  “Boundary  as  described  by  Mr.  Oswald.”  Concern¬ 
ing  it  Lord  Ashburton  writes  to  Mr.  Webster  on  April  28,  1843: 

The  map  question  now,  fortunately,  only  interests  historians.  ...  I  should  have  some 
curiosity  to  know  how  you  unravel  this,  to  me,  inextricable  puzzle;  at  present  I  will  only  sav, 
what  I  know  you  will  believe,  that  the  discoveries  here  are  quite  recent  and  were  wholly 
unknown  to  me  when  I  was  at  Washington.  Not  but  that  I  agree  entirely  with  you  that  it 
would  have  been  no  duty  of  mine  to  damage  the  cause  of  my  client,  yet  at  the  same  time  1 
perhaps  went  further  in  my  pyrotestations  of  ignorance  than  I  otherwise  should  have  done. 

Let  us  leave  it  to  be  discussed  by  the  shades  of  Webster  and  Lord  Ash¬ 
burton  in  the  Elysian  Fields,  since  neither  party  to  the  contest  looks  for  a  re¬ 
hearing  of  the  case. 

The  Boundary  through  the  Lakes  and  Westward  to  the  Rockies 

Of  the  boundary’  through  the  lakes  and  from  Lake  Superior  to  the  Rocky 
Mountains  I  shall  say  but  little,  for  there  is  bigger  game  ahead  of  us  on  the 
far  side  of  the  Continental  Divide.  You  will  remember,  however,  that  the 
treaty  of  1783  called  for  a  line  from  the  most  northwestern  point  of  the  Lake 
of  the  Woods  due  west  to  the  River  Mississippi.  Here  again  a  surveyor  was 
asked  to  accomplish  the  impossible,  for  the  Mississippi,  instead  of  running 
to  the  west  of  the  Lake  of  the  Woods,  has  its  rise  some  100  miles  to  the 
south.  The  line  proposed  vanished  into  the  air.  By  a  treaty  negotiated  in 
Ix)ndon  in  1818,  Robinson  and  Goulbum  acting  for  Great  Britain,  and 
Gallatin  and  Rush  for  the  United  States,  it  was  agreed  to  run  a  line  from  the 
most  northwestern  point  of  the  Lake  of  the  Woods  due  north  or  south,  as 
the  case  might  be,  to  the  49th  parallel  and  then  to  follow  that  parallel  to  the 
Stony — now  called  the  Rocky — Mountains.  It  was  found  that  a  line  run  due 
south  twenty-six  miles  accomplished  the  purpiose. 

The  selection  of  the  49th  parallel  involved  no  difficulty,  for  it  w’as  already 
recognized  as  a  boundary'  line.  At  the  peace  of  Utrecht,  which  closed  the 
War  of  the  Spanish  Succession,  Great  Britain  and  France  had  undertaken  a 
century  before  to  fix  their  respective  claims  up>on  the  American  continent. 
France  contended  that  her  territory  extended  to  the  north  to  within  fifty 
miles  of  Hudson  Bay,  while  Great  Britain  insisted  that  the  Hudson’s  Bay 
Company  possessed  the  land  to  the  49th  parallel.  No  express  agreement  was 
reached,  but  thereafter  upon  all  English  maps  the  49th  piarallel  was  carried 
as  the  boundary  line.  In  1803  President  Jefferson  purchased  from  Napoleon, 
for  $15,000,000,  the  Louisiana  territory,  perhaps  the  largest  and  most  profit¬ 
able  real  estate  transaction  on  record;  and,  the  United  States  having  taken 
the  place  of  France,  the  49th  parallel  was  accepted  as  the  uncontroverted 
boundary  line. 

From  the  Rocky  Mountains  to  the  Pacific 

There  was,  however,  a  question  which  the  negotiators  of  1818  were  unable 
to  solve,  as  were  also  those  who,  four  years  earlier,  had  framed  the  Treaty 
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of  Ghent;  this  was  the  boundary  from  the  Rocky  Mountains  to  the  sea, 
which  involved  the  whole  thorny  question  of  sovereignty  over  the  Oregon 
country'.  Gallatin  and  Rush  proposed  that  the  49th  parallel  should  be  ac¬ 
cepted  to  the  ocean,  but  the  British  negotiators  intimated  that  they  would 
be  content  with  nothing  short  of  the  line  of  the  Columbia  River.  It  was  an 
unbroken  wilderness  they  were  discussing,  and  aside  from  the  voyages  of  dis¬ 
covery  the  only  white  men  who  had  penetrated  it  were  the  fur  traders,  drawn 
there  principally  by  the  lure  of  the  skin  of  the  sea  otter,  who  thus  made  his 
contribution  to  the  march  of  civilization.  It  is  easy  to  think  that  others  are 
grasping  when  they  desire  what  we  covet  ourselves.  Perhaps  you  will  care  to 
listen  to  the  remarks  of  Minister  Rush  upon  the  ambitions  of  his  British 
confreres: 

Under  this  branch  of  the  discussion  might  be  seen  power  seeking  its  own  augmentation. 
How  strong  the  case  for  this  reflection.  A  nation  whose  dominions  in  Europe  established  her 
in  the  front  rank  of  power;  whose  fleets  predominated  on  the  ocean;  who  had  subjects  in 
.\sia  too  numerous  to  be  counted;  whose  flag  was  planted  at  the  Cape  of  Good  Hope  and 
other  poets  in  Africa;  who  had  Gibraltar,  and  Malta,  and  Heligoland,  enabling  her  to  watch 
the  Mediterranean  and  the  Baltic;  who  had  an  Empire  in  the  West  Indies  as  in  the  East, 
and  added  to  all,  vast  continental  colonies  in  America — this  nation  was  anxiously  contend¬ 
ing  for  territorial  rights  in  deep  forests  beyond  the  Rocky  Mountains  and  on  the  solitary 
shores  of  the  northern  Pacific. 

.\nd  SO,  for  want  of  agreement,  it  was  written  down  that  any  country 
claimed  by  either  party  on  the  northwest  coast  of  America  westward  of  the 
Stony  Mountains  should  be  free  and  open  for  the  term  of  ten  years  to  the 
citizens  of  both  powers  without  prejudice  to  their  respective  claims  of  sov¬ 
ereignty. 

Russian  Part  in  the  Contest 

It  was  really  a  three-cornered  contest,  for  Russia,  having  seated  herself 
firmly  in  Alaska,  was  pressing  down  from  the  north,  and  the  United  States 
upward  from  the  south,  with  Great  Britain  in  between,  struggling  to  main¬ 
tain  her  fcxjting  on  the  coast.  Spain  ceded  to  the  United  States  in  1819,  by 
the  Treaty  of  Florida-Blanca,  whatever  rights  north  of  the  42nd  parallel  had 
inured  to  her  by  her  voyages  and  discoveries  and  definitely  retired  from  the 
field.  In  a  sense  it  was  Russia  that  forced  the  issue  by  the  famous  ukase  of 
the  Emperor,  issued  in  1821,  which  forbade  “all  foreign  vessels  not  only  to 
land  on  the  coasts  and  islands”  between  Bering  Strait  and  the  51st  parallel 
“but  also  to  approach  them  within  less  than  100  Italian  miles”  under  p)enalty 
of  confiscation  of  vessel  and  cargo.  This  was  high  language  and  naturally 
unacceptable  either  to  Great  Britain  or  America,  who,  as  they  have  shown  in 
very  recent  history,  do  not  tamely  accept  a  warning  to  keep  off  the  op)en  sea. 
Both  promptly  protested.  Great  Britain  caring — as  Canning  frankly  con¬ 
fessed — more  about  the  principle  involved  than  about  the  territory.  “We 
negotiate  about  territory,”  he  wrote,  “to  cover  the  remonstrance  up)on 
principle.”  Indeed,  it  may  be  questioned  whether  throughout  the  long  con¬ 
troversy  Great  Britain  was  fully  alive  to  the  p>ossibilities  of  the  region.  There 
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is  a  fable  still  extant  to  the  effect  that  as  late  as  1846  Captain  Gordon,  a 
representative  of  Great  Britain,  became  so  disgusted  because  the  Columbia 
River  salmon  would  not  rise  to  a  fly  that  he  reported  to  his  Government  that 
the  “country  was  not  worth  a  damn.”  However  this  may  have  been,  the 
Russian  ukase  could  not  be  borne.  Negotiations  were  entered  into  accord¬ 
ingly,  and  in  1824  it  was  agreed  l)etween  the  United  States  and  Russia  that 
the  citizens  of  the  United  States  would  not  form  settlements  north  of  latitude 
54®  40'  and  that  Russian  citizens  would  form  no  settlements  south  of  it.  The 
next  year  Great  Britain  concluded  a  treaty  which  again  limited  Russia  on 
the  south  by  latitude  54*  40'  and  on  the  east  by  the  first  range  of  mountains 
on  the  141st  meridian.  This  eliminated  Russia  and  left  Great  Britain  and 
the  I’nited  States  to  fight  it  out. 

The  Opposing  Claims 

Kach  of  them  continued  to  claim  the  entire  territory,  relying  upon  a  se¬ 
quence  of  events  which  may  be  briefly  stated.  The  British  claim  was  based 
on 

1.  The  exploration  by  Captain  Cook,  in  1778,  of  the  Pacific  coast  from 
latitude  43®  N.  to  70®  N. 

2.  The  establishment  by  British  merchants,  in  1788,  of  a  trading  post  at 
Nootka  Sound,  which,  although  seized  by  Sptain  in  1789  together  with 
two  British  ships  that  were  anchored  there,  was  restored  by  the  treaty 
of  1790,  which  also  recognizetl  Great  Britain’s  fishing  and  treaty  rights 
in  the  Pacific. 

3.  The  explorations  of  V’ancouver  in  1792-1794  of  a  part  of  the  coast  and 
waters  of  Juan  de  Fuca  Strait  and  the  Gulf  of  Georgia  and  the  explora¬ 
tion  by  Alexander  Mackenzie  and  fur-trading  settlements  by  the 
North-West  Company  during  the  same  period  in  the  country  north  of 
the  Columbia  River. 

The  claim  of  the  United  States  was  based  on 

1.  The  discovery'  in  1792  of  the  Columbia  River  by  Robert  Gray,  who 
entered  and  explored  the  river  for  twenty-three  miles,  giving  it  the 
name  of  his  ship. 

2.  The  expedition  of  Lewis  and  Clark,  in  1803-1806,  who  came  by  the 
way  of  the  Mississippi  and  Missouri  Rivers  across  the  Continental 
Divide  to  the  headwaters  of  the  Columbia,  thence  down  the  Clear¬ 
water,  Snake,  and  Columbia  Rivers  to  the  Pacific  Ocean. 

3.  The  establishment  in  1811  by  the  Pacific  Fur  Company,  organized  by 
John  Jacob  Astor  of  New  York,  of  the  fur-trading  settlement  near  the 
mouth  of  the  Columbia  River,  which  was  named  Astoria.  This  had 
been  taken  by  the  British  during  the  war  of  1812  but  was  restored  to 
the  United  States  on  the  conclusion  of  peace. 
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In  addition  to  these  specific  events  the  United  States  sought  to  strengthen 
its  title  by  claim  of  succession  to  all  rights  held  in  the  territor>-  by  either 
Spijin,  France,  or  Russia;  in  the  case  of  the  latter  by  renunciation,  and  under 
Spiiin  and  France  by  grant. 

The  Oregon  Treaty 

Whatever  merit  there  may  have  l)een  in  these  conflicting  claims  proved  in 
the  end  of  minor  importance,  for  it  was  effective  occupation  rather  than 
historical  rights  that  finally  decidetl  the  question.  Time  was  on  the  side  of 
the  .Americans.  Minister  Rush  knew  this,  in  l8i8,  when  he  wrote  that  “in 
n'gard  to  those  interests  in  the  remote  West,  time  is  for  the  Unite<l  States 
the  l)est  negotiator”;  and  Calhoun  had  the  same  thought  in  mind  when  he 
rtcommended,  in  1843,  a  policy  of  “wise  and  masterly  inactivity.”  No 
settlement  having  been  reached,  the  arrangement  for  joint  occupation  was 
extended  in  1827  for  an  indefinite  jx’ricxl,  subject  to  abrogation  by  either 
party  on  twelve  months’  notice;  and  a  tide  of  American  immigration  set  in 
which  continued  with  increasing  volume.  As  usual,  missionaries  were  in  the 
van,  stimulated  by  the  coming  of  four  Indian  chiefs  to  St.  Louis  seeking  en¬ 
lightenment.  One  thousand  immigrants  arrived  in  1843;  fourteen  hundred 
more  in  the  following  year;  and  by  1846  there  were  in  the  disputed  area 
7.(KX)  American  settlers  as  against  400  British.  A  Provisional  Government 
was  erected  by  the  settlers,  to  which  the  representatives  of  the  Hudson’s 
Bay  Company  somewhat  surprisingly  became  parties.  Meanwhile  the 
Presidential  election  of  1844  came  on,  and  President  Polk  was  elected  upon 
the  famous  campaign  slogan  of  “Fifty-four-forty  or  fight;”  in  other  words, 
a  demand  for  the  whole  territory  to  the  Russian  line.  Once  installed,  how¬ 
ever,  he  announced  that,  while  he  stood  for  “Fifty-four  degrees  and  forty 
minutes,”  he  would  refer  any  suitable  proposition  to  the  Senate;  and  Great 
Britain,  acting  upon  the  hint,  offered  the  49th  parallel,  reserving  the  whole 
of  V’ancouver  Island  and  the  free  navigation  of  the  Columbia.  The  offer  was 
promptly  accepted  and  concluded  by  the  so-called  Buchanan-Pakenham  or 
Oregon  Treaty  signed  at  Washington  on  June  15,  1846,  fixing  the  boundary’ 
as  the  49th  parallel  from  the  Rockies  to  “the  middle  of  the  channel  which 
separates  the  continent  from  Vancouver’s  Island,  and  thence  southerly 
through  the  middle  of  said  channel  and  of  Fuca’s  Straits  to  the  Pacific 
Ocean.” 

San  Juan  Island 

You  would  be  glad,  I  am  sure,  to  have  the  recital  of  this  long-drawn-out 
controversy  end  here,  but  there  still  remains  to  be  told  the  tale  of  the  pig 
that  was  killed  on  San  Juan  Island.  No  sooner  was  the  treaty  signed  than 
men  began  to  ask  which  was  the  “channel  that  separates  the  continent  from 
Vancouver’s  Island.”  Rosario  Strait,  said  Great  Britain,  which,  though  it 
does  not  wash  the  continent,  lies  nearest  to  it;  Haro  Strait,  said  America, 
which  is  nearest  to  Vancouver;  and  between  the  two  lay  San  Juan  and  a 
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group  of  smaller  islands  waiting  to  find  out  under  which  flag  they  belonged. 
The  diplomats  debated  until  the  fateful  year  1859,  when  an  American 
citizen  shot  and  killed,  on  San  Juan  Island,  a  pig  belonging  to  the  Hudson’s 
Bay  Company.  He  was  threatened  wdth  arrest  and  removal  to  X’ictoria  for 
trial,  but  his  lusty  cry  for  help  reached  a  hot-blooded  American  general 
on  the  mainland,  who  promptly  despatched  troops  to  seize  and  occupy  the 
island.  Great  Britain  protested  immediately,  and  the  same  General  Scott 
who  had  watered  down  the  Aroostook  War  was  sent  again  to  the  scene  of 
action  and  arranged  a  joint  occupation  of  the  islands  by  100  men  of  each 
nation.  An  adjustment  might  have  been  hastened  after  this,  but  America 
— at  least  from  i860  to  1864 — had  other  things  to  think  about;  and  it  was 
only  in  1871  that  a  treaty  Was  finally  ratified  submitting  the  question  to  the 
German  Emperor  for  decision.  His  award,  rendered  in  1872,  upheld  the 
American  contention  that  Haro  Strait  was  “most  in  accordance  with  the 
true  interpretation  of  the  treaty”  of  1846.  Thus  the  threatened  slayer  of 
the  pig  was  at  last  secure.  But  when  the  roll  of  animals  that  have  made 
their  place  in  history  is  called — the  geese  that  saved  Rome,  the  spider  that 
re-inspired  the  Bruce,  the  cow  that  kicked  over  the  lamp  and  started  the 
great  Chicago  fire — is  it  too  much  to  ask  that  the  pig  of  San  Juan  Island  may 
not  be  forgotten? 

The  Alaskan  Boundary 

There  remains  but  one  more  controversy  to  be  considered.  We  must 
not  stop  until  we  have  finally  located  the  Alaskan  boundary'.  In  1867  the 
United  States  purchased  from  Russia  the  territory  of  Alaska  for  $7,200,000, 
or  at  the  rate  of  about  two  cents  an  acre.  Some  of  the  Congressional  wise¬ 
acres  of  the  day  denounced  it  as  an  act  of  “ineffable  folly”  and  “wanton 
profligacy,”  but  it  has  not  turned  out  so  badly  after  all.  America,  of  course 
took  only  what  Russia  held,  and  the  latter  had  agreed  with  Great  Britain 
in  1825  that  the  boundary'  between  them  should  run  from  the  southernmost 
jxjint  of  Prince  of  Wales  Island  to  latitude  54"  40',  ascending  the  Portland 
('hannel  to  the  56th  degree  of  north  latitude,  thence  “follow  the  summit  of 
the  mountains  situated  parallel  to  the  coast”  to  the  141st  meridian,  and  with 
it  to  the  Arctic  Ocean ;  provided,  however,  that  whenever  the  summit  of  the 
mountains  referred  to  should  “prove  to  be  at  the  distance  of  more  than  ten 
marine  leagues  from  the  ocean”  the  limit  between  the  two  countries  should 
l)e  “a  line  parallel  to  the  windings  of  the  coast  and  which  shall  never  exceed 
the  distance  of  ten  marine  leagues  therefrom.”  There  w'as  given  to  British 
subjects  in  perpetuity,  by  the  sixth  article  of  the  treaty,  the  right  to  navi¬ 
gate  all  rivers  and  streams  draining  into  the  Pacific  that  crossed  this  coast 
strip,  or  lisiire. 

To  the  date  of  the  American  purchase  this  boundary  line  had  never  been 
traced  upon  the  ground,  and  survey's  made  thereafter  disclosed  the  disturb¬ 
ing  fact  that  no  continuous  range  of  mountains  parallel  to  the  coast  existed ; 
on  the  contrary',  the  coast  country  was  broken  into  an  irregular  “sea  of  moun 
tains”  over  which  it  would  be  entirely  impossible  to  trace  a  winding  line  ten 
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leagues  from  the  coast.  The  result  was,  as  the  American  Minister  in  London, 
Mr.  Phelps,  wrote  to  the  Marquis  of  Salisbury  in  1886,  that  “these  treaties 
really  give  no  boundar>'  at  all  so  far  as  this  jxjrtion  of  the  territory  is  con¬ 
cerned." 

l.anguid  efforts  were  made  from  time  to  time  at  settlement,  but  in  1896 
an  event  occurred  that  made  the  question  one  of  immediate  importance. 
This  was  nothing  other  than  the  discovery  of  gold  in  the  Klondike  region, 
which  provoker!  a  tremendous  inrush  of  eager  gold  seekers  into  the  valley  of 
the  Yukon.  The  shortest  route  lay  over  the  White  and  Chilkoot  Passes;  on 
their  oceaf  side  the  towns  of  Dyea  and  Skagway  sprang  into  existence  along 
the  Lynn  Channel  almost  over  night;  and  it  became  a  matter  of  consequence, 
from  the  standpoint  of  customs  duties  and  administration,  to  decide  where 
the  so\  ereignty  of  the  region  lay.  A  provisional  boundary  was  agreed  upon 
as  a  modus  vivendi,  and  the  two  countries  addressed  themselves  in  earnest  to 
the  determination  of  their  respective  rights.  To  this  end  a  convention  was 
concluded  in  1903,  referring  the  question  to  a  tribunal  to  be  composeci  of  “six 
impartial  jurists  of  repute,”  three  to  be  selected  by  the  United  States  and 
three  by  Great  Britain,  who  prov’ed  to  be,  on  the  part  of  Great  Britain,  Lord 
Aherstone,  Sir  Louis  Jette,  and  Sir  Allan  Aylesworth  and  for  the  United 
States,  Senators  Rtx)t,  Lodge,  and  Turner. 

Reduced  to  its  simplest  terms  the  issue  turned  Uf)on  the  meaning  of  the 
terms  “coast”  and  “ocean,”  from  which,  under  the  treaty  of  1825,  the  ten 
marine  leagues  were  to  be  measured.  The  Alaskan  coast  hereabouts  is  incon¬ 
ceivably  broken  and  rugged,  penetrated  by  many  deep  and  narrow  bays, 
inlets,  or  channels  into  the  heads  of  which  p)our  numerous  rivers,  large  and 
small.  It  resembles  on  the  map  a  gigantic  saw,  with  teeth  projecting  sea¬ 
ward  far  from  the  blade.  In  brief.  Great  Britain  contended  that  the  ten- 
league  line  should  be  measured  from  the  outermost  points  of  the  coast  the 
tip  of  the  teeth,  with  the  result  that  the  line  would  hardly  strike  the  blade 
at  all  and  the  heads  of  nearly  all  the  conspicuous  bays  and  inlets  would  lie  in 
■  British  territory.  America  argued  that  the  measurement  must  begin  at  tide¬ 
water  wherever  found,  that  is  to  say  at  the  head  of  the  deepest  inlet,  or  where 
the  saw  tooth  joined  the  blade.  She  sought  to  draw  an  unbroken  land  line 
ten  leagues  from  any  salt  water. 

The  Commission  sat  on  September  3,  1903,  and  rendered  its  decision  on 
October  20.  I  shall  not  detail  the  reasoning  by  which  able  counsel  defended 
the  respective  claims,  except  to  say  that  the  American  representatives 
pointed  out  that  if  the  British  construction  were  correct,  the  clause  of  the 
treaty  giving  to  British  subjects  the  right  to  navigate  the  riv'ers  and  streams 
crossing  the  lisiire  was  entirely  unnecessary  and  meaningless,  as  all  these 
rivers  w'ould  empty  on  British  territory  into  British  waters.  The  tribunal,  by 
a  vote  of  four  to  two.  Lord  Alverstone  voting  with  the  Americans  and  the 
two  Canadian  members  dissenting,  decided  substantially  in  favor  of  the 
.■\merican  claim  and  drew  a  line  joining  certain  designated  peaks,  which 
has  lieen  run  and  surveyed  accordingly. 
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Marking  the  Boundary 

This  completes  the  stor>’,  and  from  the  Arctic  to  Cape  Muzon,  from  the 
Pacific  to  the  Atlantic,  we  have  settled  ^11  the  controversies  of  moment  and 
have  fixed  the  definite  location  of  the  boundary  line.  You  will  agree  that 
a  result,  attained  at  the  cost  of  so  much  effort,  which  means  so  much  to  the 
millions  of  people  now  living  along  the  border  and  to  the  many  millions  more 
who  wdll  crowd  it  in  the  future,  must  not  be  exposed  to  the  hazard  of  mistake 
or  forgetfulness.  1  am  glad  to  report  that  the  duty  to  prevent  this  has  not 
been  neglected.  This  brings  me  to  say  a  few  words  of  the  labor  that  has  been 
and  is  being  expended  to  mark  the  boundary’  for  the  benefit  of  this  and  of 
coming  generations. 

Under  a  series  of  treaties  between  Great  Britain  and  the  United  States, 
dated  in  1903,  1906,  1908,  and  1910  respectively,  the  marking  of  the  boun¬ 
dary’  from  end  to  end  has  been  as.signed  to  two  commissions;  the  land  boun¬ 
dary’  to  be  marked  by  the  International  Boundary  Commission — which  is 
composed  of  two  members,  one  Canadian  and  one  American;  the  water 
boundary  by  the  International  Joint  Commission  on  Waterw’ays — composed 
of  six  members  similarly  divided.  Some  fugitive  work  had  been  done  before. 
After  the  Webster-Ashburton  Treaty  of  1842,  two  gentlemen.  Colonel  j.  E. 
Bucknall-Estcourt  on  behalf  of  Great  Britain  and  Mr.  Albert  Smith  for  the 
United  States,  were  designated  to  mark  the  line  from  the  St.  Croix  River  to 
the  St.  Lawrence.  They  went  diligently  about  it,  and  erected  some  700 
triangular  iron  boundary'  posts,  bearing  on  one  face  the  legend,  “Boundaiy, 
Aug.  19th,  1842;”  on  the  second,  “Lt.-Col.  J.  B.  B.  Estcourt,  H.  B.  M. 
Comr.;”  and  on  the  third,  “Albert  Smith,  U.  S.  Comr.;"  but  the  posts  are 
discreetly  silent  as  to  the  names  of  the  countries  in  interest.  Perhaps  one 
might  characterize  this  as  an  example  of  monumental  egotism.  On  the  far 
western  reaches  of  the  boundary  some  posts  had  been  erected,  and  also  some 
mounds  of  earth  and  stone  cairns,  but  the  marking  was  inadequate  where  it 
existed  at  all ;  but  now,  as  a  result  of  the  labor  of  these  commissions,  the  line 
is  thoroughly  marked  and  monumented  from  end  to  end,  except  where  the 
far  northern  snow  fields  make  permanent  marks  impossible.  On  the  land 
boundary’  five-foot  posts  of  aluminium  bronze,  set  in  concrete,  are  stationed 
at  intervals  of  from  one  to  four  miles,  inter- visible,  so  far  as  practicable, 
and  twenty-foot  sky-line  vistas  have  been  cut  through  the  forest;  by  water, 
range  marks  and  finders  are  set  along  the  visible  shore  at  every  turning 
point,  and  the  line  is  charted  through  the  broader  waters.  A  series  of  accu¬ 
rate  topographical  maps,  now  almost  finished,  will  complete  a  record  made 
and  signed  under  joint  supierv’ision  that  w’ill  always  endure.  The  work  has 
demanded  infinite  care,  a  vast  amount  of  mathematical  computation,  and 
much  labor  both  of  body  and  of  brain.  Sad  to  say,  it  has  not  been  accom¬ 
plished  without  some  loss  of  life  in  the  rugged  mountains  and  snows  of  the 
far  Northwest.  Of  all  this  interesting  stories  might  be  told,  did  time  permit. 
It  is  worth  its  cost,  for  however  Great  Britain  and  America  may  disagree 
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in  the  years  that  are  to  come,  quarrels  over  their  common  boundary  are  at 
an  end  forever. 

1  return  to  the  thought  with  which  I  began.  In  the  thirties  of  the  last 
century’  the  United  States  was  greatly  concerned  when  it  appeared  that  a 
resur^'ey  of  the  boundary  on  the  45th  parallel  would  prove  that  the  one 
niilHon  dollars  they  had  spent  in  fortifying  Rouses  Point,  New  York,  at  the 
end  of  Lake  Champlain,  had  been  expended  upon  British  soil.  The  land  was 
conceded  to  America,  but  there  is  no  fortification  there  today.  When  the 
German  Emperor  awarded  San  Juan  Island  to  the  United  States,  in  1872, 
wild  predictions  were  made  of  the  forts  the  United  States  would  build  upon 
it  to  threaten  the  city  of  Victoria.  A  half  century’  has  come  and  gone,  and 
even  the  marks  of  our  joint  military  occupation  have  disappeared.  Any 
member  of  the  Canadian  Parliament  or  American  Congress  who  offered  now 
a  bill  appropriating  money  to  fortify  the  border  w’ould  be  regarded  as  mildly 
insane.  In  1817,  by  a  simple  exchange  of  diplomatic  notes,  war  vessels  were 
banished  from  Lake  Champlain  and  the  Great  Lakes,  and  the  agreement, 
adjusted  to  meet  the  changing  conditions  of  ship  construction  and  revenue 
patrol,  endures  to  this  day.  So  it  has  been,  so  may  it  continue.  Need  I  point 
the  obvious  moral?  Is  it  not  the  old  truth  that  trust  is  wiser  than  distrust, 
that  confidence  is  nobler  than  jealousy,  and  that  there  are  saner  ways  than 
war  for  nations  to  settle  their  disputes?  Long  may  these  neighbor  common¬ 
wealths  endure  to  teach  that  lesson  to  the  world;  and,  if  ever  in  the  future 
passions  should  agitate  or  angry  words  divide  them,  may  they  turn  for  ad¬ 
monition  and  for  warning  to  the  Unguarded  Boundary’. 


ON  THE  LATE-GLACIAL  AND  POST-GLACIAL 
HISTORY  OF  THE  BALTIC 


By  Ernst  Antevs 

Probably  no  other  inland  sea  has  as  great  and  many-sided  a  scientific 
interest  as  the  Baltic.  There,  owing  to  an  unusually  happy  combination  of 
circumstances,  those  varve,  annual  laminae  of,  clays  and  silts  were  deposited 
which  enabled  Gerard  De  Geer  and  Ragnar  Liden  to  obtain  the  exact  geo¬ 
chronology  of  the  last  13,500  years.  Extensive  alterations  of  level  since  the 
disappearance  of  the  last  land  ice  have  changed  considerably  the  outline 
of  the  Baltic.  At  first  exclusively  supplied  with  fresh  water  by  the  vanishing 
ice  sheet,  at  times  connected  with  the  ocean  by  sounds,  and  at  other  times 
separated  from  it,  it  also  underwent  great  changes  in  salinity.  Along  with 
these  variations  there  were  marked  changes  in  climate,  fauna,  and  flora. 
Since  time  immemorial  the  shores  of  the  Baltic  have  been  the  home  of  the 
Nordic  race;  and  so  the  long  histor>^  of  this  sea  is  geological,  geographical, 
and  archeological. 

In  this  article  only  those  features  of  the  physical  history  of  the  Baltic  will 
be  treated  the  interpretation  of  w'hich  has  recently  undergone  fundamental 
modifications  and  which  are  essential  to  the  solution  of  other  problems.  Thus, 
I  shall  deal  mainly  with  the  changes  of  leveP  and  shall  only  touch  upon  the 
climatic  evolution  and  the  immigration  and  changes  of  fauna  and  flora. 


Amount  of  the  Oscillations  of  Level  in  the  Southern  Baltic 

• 

The  isobase  of  zero  or  line  which  marks  the  outer  limit  of  late-glacial  and 
pKJst-glacial*  upwarping  of  northern  Europe — assuming  sea  level  to  have 
been  constant — crosses  Zealand  in  a  northwest-southeast  direction,  touches 
Riigen  and  Pomerania,  and  continues  in  a  curve  towards  the  east-northeasi. 

Inside,  or  north,  of  this  zero  isobase  at  the  disapp)earance  of  the  ice  the 
land  was  submerged.  It  has  since  undergone  repeated  elevations  and  sub¬ 
sidences.  The  net  result  is  uplift. 

Outside,  or  south,  of  the  isobase  of  zero,  on  the  contrary,  the  land  lay 
higher  than  it  does  now.  According  to  the  German  geologists  North  Ger¬ 
many  then  stood  at  the  highest  elevation  it  ever  reached  in  all  late-glacial 


>  C.  E.  P.  Brooks  (The  Evolution  of  Climate  in  North  West  Europe,  Quart.  Journ.  Royal  MeUorol.  So<., 
No.  199.  Voi.  47.  I9SI.  pp.  173-194.  London;  reviewed  by  Ellsworth  Huntington  in  Gtograpkical  Rnirm.  Vol. 
IS,  1923,  pp.  126-130)  largely  bases  his  opinion  of  the  causes  of  the  climate  of  northern  Europe  in  late  Quater¬ 
nary  time  on  the  old  view  of  the  changes  of  level. 

*  Post-tiadal  time,  according  to  this  chronology,  begins  the  year  after  the  bisection  of  the  shrinking  ke  sheet 
at  Ragunda  in  northern  Sweden.  The  term  laU-tlacial  refers  to  the  time  occupied  by  the  recession  of  the  last  ice 
sheet  up  to  the  event  mentioned.  See  also  the  table  on  page  605  and  the  map  on  page  604. 
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and  jx)st-glacial  time.*  More  probably  the  maximum  elevation  was  attainetl 
somewhat  after  release  from  the  ice,  as  seems  to  have  been  the  case  in  south¬ 
ern  New  England.*  Since  the  highest  level  was  reached  the  region  has 
probably  undergone  an  almost  uninterrupted  slow  subsidence  down  to  its 
present  level.  As  far  as  is  known,  there  was  no  uplift  during  Ancylus  time, 
i.e.  the  fresh-water  stage  of  the  Baltic  in  early  post-glacial  time.* 

How  much  higher  North  Germany  stood  in  late-glacial  and  early  post¬ 
glacial  time  has  not  been  determined,  as  the  only  possible  records  of  this  have 
sunk  l)elow  the  level  of  the  sea.  A  minimum  figure  of  the  elevation  at  a  some¬ 
what  later  stage,  how'ever,  has  recently  been  determined.  When  the  ice  edge 
receded  over  southern  Sweden  the  southern  Baltic  formed  an  ice-ponded 
lake,  which  was  drained  to  sea  level  when  the  ice  edge  left  Mt.  Billingen, 
northeast  of  Gothenburg,  and  a  low'er  region  was  uncovered.  This  lowering 
of  the  Baltic  amounted  to  17  meters.*  Consequently,  the  thresholds  in  the 
southwestern  Baltic,  at  that  time,  stood  at  least  17  meters  above  the  sea. 
Since  the  Darsser  Schwelle,  between  Falster  and  the  Cierman  mainland,  now- 
reaches  a  depth  of  18  meters,  the  southwestern  Baltic  region  then  stood  at 
least  35  meters  higher  than  now.  Wlien  the  ice  was  receding  from  southern 
Sweden,  the  tract  probably  stood  somewhat  higher  than  this,  although  no 
reliable  evidence  has  been  presented  of  a  higher  stand  than  35  meters.  State¬ 
ments  as  to  very  high  elevation,  particularly  in  early  post-glacial  (Ancylus) 
time,  have  been  found  to  lack  real  basis.  Thus,  in  the  southwestern  Baltic 
terrestrial  and  semiterrestrial  formations — peat,  for  example — have  only 
been  met  with  down  to  a  depth  of  about  20  meters,  viz.  on  the  Oderbank  and 
at  Travemiinde.^  The  greatest  depths  at  which  such  formations  have  been 
found  north  of  the  isobase  of  zero  are  14  meters  at  Copenhagen*  and  9 
meters  south  of  Bornholm.*  The  alleged  evidence  from  the  southeastern 
Baltic  that  the  topographical  conditions  in  the  Leba-Rheda  valley,'*  north- 


'  C.  Gagel:  Die  togenannte  Ancyliubebung  und  die  Litorinasenkung  an  der  deutschen  OstKekOste,  Jahr~ 
buck  Kdntgl.  Prtuss.  Gtol.  LandesansUiU  sm  Berlin,  Vol.  31.  1910,  pp.  303-226. 

Tbeodor  Otto:  Der  Dans  und  Zingst.  Ein  Beitrag  zur  Entwicklungsgeachichte  der  vorpommerschen  KUtte, 
Jakresberick  Gtotr.  GesM.  su  GreifswaU,  Vol.  13,  19(1-12,  pp.  235-485;  reference  on  pp.  3ta-3l6. 

*  Ernst  Antevs;  Recession  of  the  Last  Ice  Sheet  in  New  England,  Amer.  Geogr.  Soc.  Research  Ser.  No.  it,  1923. 

'  Gagel,  op.  cit.,  p.  204. 

Otto,  op.  cU.,  pp.  310  and  321. 

E.  Geinits:  Diluvialstudien  im  Ostlichen  Mecklenburg,  Archiv  Vereins  der  Freunde  der  N aturgeschickte  in 
Ue,klenbnrt,  Vol.  66,  1912,  p.  187.  Rostock. 

*  G.  Lundqvist:  Den  baltiska  iasjdns  tappning  och  strandlinjema  vid  Billingens  nordspets,  Geol.  FOren. 
Fithandl.,  Vol.  43,  1921,  pp.  381-385.  Stockholm. 

’  Gagel,  op.  cit.,  p.  222. 

Otto,  op.  cit.,  p.  315. 

'  Ernst  Antevs:  Some  Corrigenda,  C«ol.  FOren.  FOrkandl.,  Vol.  40.  1918,  p.  892-893.  Stockholm. 

'  K.  A.  GrOnwall  and  V,  Mitlhers:  Kortbladet  Bornholm,  Danmarks  Geol.  Unders.,  Ser.  i.  No.  13,  1916; 
reference  on  pp.  336  and  244.  Copenhagen. 

'•  Alfred  Jentssch:  Ueber  einige  ZQge  in  der  Oberflachengestaltung  Westpreussens,  Zeitschr.  Deutsch.  Geol. 

Vol.  43,  1890,  pp.  613-618;  reference  on  p.  617. 

Idem;  Das  Prilzisions-Nivellement  Lauenburg-Neustadt-Rheda.  Eine  Studie  zur  Frage  nach  senkrechten 
Boden-Besregungen,  Jakrbuch  KOnigl.  Preuss.  Geol.  Landesanstalt  in  Berlin,  Vol  33,  I9iz,  Part  II,  pp.  367-  384. 

K.  Keilhack:  Die  Stillstandslagen  des  letzten  Inlandeises  und  die  hydrographische  Entwickelung  det  pom- 
mcrschen  KUstengebietes,  ibid.,  Vol.  19,  1898,  pp.  90-153;  reference  on  p.  145. 

Idem:  Geol.  Zentralbl.,  Vol.  32,  1915,  No.  31. 


I  Fig.  I — Map  illustrating  the  late-glacial  and  post-glacial  history  ot  the  Baltic  Basin.  The  numbered  line: 

*  Indicate  the  position  of  the  ice  edge  at  the  beginning  of  (l)  goti-glacial  (after  Gerard  De  Geer:  Om  natur- 

Ihiftoriska  kartor  6ver  den  baltiaka  dalen.  Pop.  Solurttl.  Reoy,  1914.  pp.  i>9-aooand  Pis.  1-4.  Stockholm),  (2) 
fini-glacial.  and  (3)  post-glacial  time  respectively.  Ice  remnants  in  Sweden,  at  the  beginning  of  the  post-glacial 
epiicb,  are  shown  by  shading.  The  light  broken  line  is  the  aero  isobasc  (The  base  upon  which  these  data  are 
shtiam  is  Northwest  Europe,  No.  21s.  in  (kiode's  Series  of  Base  Maps.  The  University  of  Chicago  Press,  1920; 
the  scale  is  approximately  i:lj.soo.ooo.) 
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Chronology 

((ierard  De  Geer  and  Ragnar  Liden) 


0  1  — 

—  ■ 

A.D. 1900 

1,000  1  — 

— 

Recent 

2,000  J  — 

— 

3,000  — 

— 

Changes  of 
Level  in 
Bohuslan 
(Ernst  Antevs) 


Stages  in  the 
Baltic 

(Modified  from  Hen¬ 
rik  Munthe  and 
others) 


Limnaea:  salinity 
—  decreases 


Present  level 
reached 
— Elevation 


4,000 


5.000 


Post¬ 

glacial 


6,000 


7 


,000  — 


Submergence  Littorina:  salinity 

(Tapes)  twice  that  at  pres- 

— ent ;  submergence 


Elevation 


8,000 


9,000 


10,000 

11,000 


12,000 


13,000 

13.500 


Fini- 

glacial 


I  Goti- 
(  glacial 


Submergence 


Bisection  of  ice  rem¬ 
nant  at  Kagunda 
Ice  retreat  from  the 
Fenno-Scandian  mo¬ 
raines  (inclusive)  to 
Ragunda 


Elevation 


Submergence- 


Elevation 


Ice  retreat  from 
south  Scania,  the 
Danish  Islands,  and 
North  Germany  to 
the  Fenno-Scandian 
moraines 

Central  Scania  re¬ 
leased  from  the  ice 
about  ij.sooyearsago 
Time  represented  in 
the  outermost  part 
of  the  zone  unknown 


Submergence 

Elevation 

Depressed  to 
marine  limit, 
— ^as  released 
from  the  ice, 
but  rising 


_ Ancylus:  fresh- water 

inland  sea;submergence 

_ Sea  connection  through 

central  Swedish  straits 

_ (  Drainage  of  last  Baltic 

\  ice  lake  at  Billingen 

South 

— Baltic 
ice  lakes 
and 

— fresh  water 
inland 
seas 


Fic.  2— Cbronolosy  for  eastern  and  western  Sweden.  Intended  to  show  the  relationship  between  the 
principal  events  in  eastern  and  western  Sweden  and  to  combine  them  with  the  De  Geer-Liddn  exact  chronology. 

The  term  goti-gladal  is  derived  from  Gothia,  the  modern  Gdtaland  or  southern  Sweden;  fini-glacial  has 
rrfrrmoe  to  the  final  stage  of  the  ice  reersaion. 

The  present  surface  salinity  in  the  Baltic  is:  South  of  Scania  0.8  per  cent,  at  Gothland  0.7  per  cent,  in  the 
southern  Bothnian  Sea  o.s  per  cent,  and  in  the  northern  Bothnian  Gulf  0.2  per  cent.  In  the  southern  Gtesund 
the  surface  salinity  is  i.i  to  1.2  per  cent,  at  Skagen  j  per  cent  and  in  the  Atlantic  3.5  per  cent. 
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west  of  Danzig,  indicate  an  elevation  in  late-glacial  time  of  at  least  50  meters 
above  the  present  seems  to  be  illusory."  This  is  doubtless  the  case  also  with 
the  evidence  presented  by  Munthe  "  that  the  “river-channel-shaped  depres¬ 
sions”  in  the  Danish  Belts  and  in  the  Oresund  indicate  the  base  of  river  ero 
sion  in  Ancylus  time;  for  Spethmann’s"  bathymetrical  map  shows  clearly 
that  these  depressions  cannot  have  been  eroded  by  rivers,  as  they  consist  of 
series  of  narrow  basins  separated  by  thresholds  which  at  some  p>oints  are  very- 
shallow'  and  broad.  These  depressions,  as  Gerard  De  Geer  has  orally  pointed 
out,  probably  mark  lines  of  fracture. 


Ancylus  Lake — A  Fresh- Water  Inijvnd  Sea 

In  the  beginning  of  the  post-glacial  epoch  the  Baltic  was  characterized 
by  fresh  water,  as  has  been  known  for  35  years  especially  through  Munthe’s 
valuable  studies  of  its  subfossil  fauna  and  flora.  At  the  same  time  a  well 
recorded  and  extensive  transgression  took  place  in  the  central  and  southern 
Baltic  region.  The  fresh  water  proved  in  Munthe’s  opinion  that  the  Baltic 
was  a  true  lake  separated  from  the  sea.  The  Baltic  of  that  time  has  therefore 
been  called  the  Ancylus  lake.  The  transgression  has  been  explained  by  a 
more  rapid  rising  of  northern  Scandinavia  than  of  the  southern  part,  by 
which  the  water  masses  were  shifted  southward  causing  the  water  level  to 
rise  there.  This  explanation  assumes  a  very  high  elevation  of  the  southern 
Baltic  region." 

As  the  present  writer  "  pointed  out,  however,  the  fresh  water  of  the 
Ancylus  lake  can  be  explained  without  the  assumption  of  its  being  excluded 
from  the  sea  by  referring  it  to  an  excessive  supply  of  ice  water  from  the  ice 
sheet.  This  makes  it  unnecessary  to  accept  the  changes  of  level  as  set  forth 
by  Munthe,  which  are  hardly  acceptable  in  themselves  and  which  disagree 
with  evidence  more  recently  obtained  in  western  Sweden.  A  consideration 
of  the  conditions  which  govern  the  present  salinity  of  the  Baltic  "  will  make 
clear  the  basis  for  this  new  view  of  it  as  a  fresh-water  inland  sea  during  Ancy¬ 
lus  time. 

“  Gaicl.  op.  dl.,  p.  aip. 

E.  W’uDderlich:  PoMglasule  Hebung  in  WeatpreuMen  and  Hinterpommern,  Ztntroibl.  fir  Mineral.,  eu., 
1914.  PP.  464-468. 

**  H.  Munthe:  Studiet  in  the  Lnte-Quaternnry  Hiatory  ol  Southern  Sweden.  Cool.  FUrtn.  Firhandl.. 
Vol.  3*.  1910.  pp.  1197-1293;  referenoe  on  p.  iao$.  Stockholm. 

■*  Hana  Spethmann:  Tiefenkarte  der  Beitaee.  PeUrmanns  Milt.,  Vol.  $7,  II.  1911.  pp.  346-asi  nnd  PI.  19- 

><  Munthe,  op.  eit.,  p.  120$,  PI.  46B. 

Idem:  Studier  elver  Gottlanda  aenkvarttra  hiatoria.  Sverites  Goal.  Unders.,  Ser.  Ca.  No.  4,  1910;  leferrncr 
on  pp.  36-3S.  178,  20$.  Stockholm. 

»  Rmat  Anteva;  Poat-gladal  Marine  Shell  Beda  in  Bohualtn,  Ceol.  FOren.  Fdrhandl.,  Vol.  39.  I9i7.  PP-  >47- 
42s:  reference  on  p.  237.  Stockholm. 

X  Otto  Petteraaon:  Reaultaten  af  den  intemationella  hafafotakningena  arbete,  Knntl.  Jordhenkidpt.  Meddtl. 
14,  1907:  reference  on  p.  89.  Stockholm. 

Idem:  StrOmatudier  vid  Oaterajfina  portar.  5muka  Hydrograf.Jiiolot.  Komm.  Shrift.,  No.  3, 1908.  Gothen¬ 
burg. 

Idem:  Cher  MeeieaatrOmungen,  Verefenll.  Inst,  far  Mtertskunde,  No.  12,  1908.  Berlin. 

Otto  KiUmmel:  Die  deutachen  Meeie  im  Rabmen  der  intemationalen  Meerraforachung,  Verefenil.  Inst, 
ftr  Uerrtskunde,  No.  6,  1904. 

Idem:  Handbucb  der  Oaeanographie,  a  vola.,  Stuttgart,  1907,  1911:  reference  in  Vol.  I,  p.  3S0. 
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Present-day  Salinity  of  the  Baltic 

At  the  present  time  the  Baltic  is  connected  with  the  ocean  by  the  Oresund 
and  the  Fehmarn  Belt. 

The  south  Oresund,  8  meters  deep,  generally  allows  only  an  outward-flow¬ 
ing  current  to  pass  through.  During  long  and  continued  northwesterly 
winds,  however,  a  turn  of  the  current  sometimes  sets  in  which  carries  some 
sea  water  across  the  threshold. 

The  Fehmarn  Belt,  on  the  sill  between  Falster  and  Darsserort,  is  at  most 
18  meters  deep.  Here  a  surface  current  usually  flows  outward  to  the  Catte- 
gat,  while  a  bottom  current  flows  inward  to  the  Baltic.  The  outgoing  sur¬ 
face  current  is  formed  by  a  mighty  wedge-shaped  layer  of  Baltic  water  of  a 
homogeneous  salinity  of  0.7-0.8  per  cent.  The  incoming  undercurrent  is 
brought  about  by  a  thin  wedge  of  heavier  water  of  0.9-1. 2  per  cent  salinity, 
as  often  as  this  is  forced  across  the  threshold  by  the  excess  of  atmospheric 
f)ressure  on  the  North  Sea  over  that  on  the  Baltic.  When  the  conditions  of 
atmospheric  pressure  are  reversed  the  undercurrent  does  not  get  through, 
and  the  outgoing  Baltic  waters  occupy  the  whole  cross  section  of  the  channel. 

To  what  degree  and  how  rapidly  the  salt  water  which  thus  comes  in  across 
the  thresholds  is  mixed  with  the  brackish  water  of  the  Baltic  is  not  yet  fully 
made  out;  for,  in  spite  of  the  fact  that  a  lively  circulation  takes  place  in  the 
inland  sea,  the  presence  of  salty  bottom  layers,  particularly,  proves  that  the 
mixing  is  very'  incomplete.  As  it  seems  probable  that  the  mixing  of  two 
water  masses  is  rendered  more  difficult  by  great  contrasts  in  their  gravity  or 
salinity,  the  mixing  was  probably  still  less  effective  in  late-glacial  and  early 
post-glacial  times  than  now. 

In  this  connection  the  present  conditions  in  lake  Malaren,  at  Stockholm, 
are  significant  because  they  are  so  well  known,  and  because  this  lake  is 
related  to  the  Baltic  much  as  the  Baltic  during  long  periods  in  late-glacial 
time  was  related  to  the  W-estern  Sea.  It  must  be  kept  in  mind,  however, 
that  the  circulation  and  the  mixing  of  the  waters  in  M^aren,  no  doubt,  are 
less  than  was  and  is  the  case  in  the  large  Baltic. 

The  channel  between  M&laren  and  the  Baltic,  the  Norrstrom,  in  Stock¬ 
holm,  is  exceedingly  short  and  narrow,  and  the  threshold  lies  about  4  meters 
below  sea  level. Maiaren  has  fresh  water  and  the  Baltic  brackish.  If,  as 
sometimes  happens,  the  water  level  of  the  Baltic  rises  above  that  of  the  lake, 
brackish  water  enters.  This  water,  however,  does  not  mix  with  the  fresh 
water  but  essentially  forms  well-defined  beds  in  the  upper  water  layers 
which  are  sooner  or  later  carried  off  by  the  outward-flowing  current.  To 
some  extent  the  brackish  water  comes  to  rest  on  the  bottom  in  the  deepest 
parts  of  the  basin.  Such  brackish  bottom  layers  occur  as  far  as  20  kilo¬ 
meters  (12.5  miles)  up  the  lake  and  are  removed  only  when  storms  agitate 
the  water  so  strongly  that  the  brackish  beds  rise  to  the  surface.  Under 

Klu  Sood^n;  Vattnet  i  ijOar  och  vattrndraf  inom  Stockholm  ocb  dew  orngifninsar.  Bihant  t  till 
Storkholmt  sUtds  hilsoidrdsnllmnds  irsbtriUeht  JeJO,  Avd.  l,  igia.  Stockholm. 
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normal  conditions  during  1909-191 1  the  proportion  of  salt  in  the  deep  holes 
in  the  part  of  Malaren  called  Ekerofjarden,  10  kilometers  west  of  Stockholm, 
was  0.2  per  cent;  while  in  the  Tralhavet,  a  bay  of  the  Baltic  20  kilometers 
northeast  of  Stockholm,  at  a  depth  of  alwut  10  meters,  the  proportion  was 
0.5  j)er  cent. 

We  may  now  apply  these  principles  to  the  conditions  which  obtained  in 
late-glacial  time. 

Application  to  Conditions  in  Late-Glacial  Time 

When  the  land  ice  left  the  southern  part  of  the  Baltic  basin,  it  was  of 
course  replaced  by  fresh  ice  water.  As  the  recession  went  on,  the  growing 
lake  received  enormous  supplies  of  fresh  water  from  its  large  drainage  area. 
By  the  tilting  of  the  land  the  waters  were  shifted  southward,  creating  strong 
outward-flowing  currents  through  the  Oresund,  the  sounds  in  central  Swe¬ 
den,  and  perhaps  in  other  places,  diluting  the  water  in  the  Western  Sea  and 
holding  back  the  incoming  currents. 

When  the  receding  ice  border  uncovered  the  Fehmarn  Belt,  that  channel 
stood  at  a  high  level.  After  the  highest  elevation  had  been  reached  it  was 
submerged,  until  it  Anally  became  so  deep  that  a  salt  undercurrent  could 
force  its  way  through  the  strait  into  the  Baltic  basin.  Judging  from  the 
present  conditions  at  the  entrances  to  the  Baltic,  its  depth  was  then  more 
than  10  meters,  perhaps  15  meters.  Consequently  this  may  have  happened 
in  late  Ancylus  time,  for  the  region  had  reached  its  present  level  at  the 
maximum  of  the  Littorina  subsidence,  as  shown  by  shore  lines,  shell  beds, 
peat  bogs,  etc. 

The  changes  in  the  level  of  the  southern  Oresund  are  little  known,  but 
it  seems  likely  that  the  region  in  late-glacial  and  early  post-glacial  times  for 
long  periods  lay  higher  than  now.  At  the  beginning  of  the  Ani-glacial  epoch, 
indeed,  it  stood  considerably  higher. 

During  late-glacial  and  early  post-glacial  times,  consequently,  it  is  prob¬ 
able  that  no  sea  water  passed  in  through  the  Fehmarn  Belt  and  only  an  in¬ 
considerable  quantity  through  the  Oresund.  Incomparably  more  brackish 
water  must  have  forced  its  way  in  through  the  sounds  which,  in  Ani-glacial 
time,  existed  in  central  Sweden.  These  sounds  were  w'ider  and  several  times 
as  deep  and,  furthermore,  were  situated  directly  opposite  the  Skagerrack 
and  North  Sea.  They,  however,  were  relatively  short-lived  and  had,  as  in¬ 
dicated  by  the  subfossil  fauna  and  flora  as  well  as  by  the  sediments,  only  in¬ 
considerable  and  local  influence  on  the  salinity  of  the  Baltic. 

After  coming  in  through  the  straits,  part  of  the  brackish  w’ater  probably 
settled  dow’n  in  the  nearest  deep  basins  and  remained  there  for  a  long  time 
more  or  less  unmixed  with  the  fresh  water.  Another  f>art  spread  along  the 
bottom  over  the  central  Swedish  lowland  and,  probably,  the  southwestern 
district  of  Finland.  Still  another  part  was  immediately  carried  off  again 
by  the  strong  outflowing  current. 
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VVith  the  brackish  water  came  a  scanty  marine  fauna  and  flora,  represented 
by  forms  which  can  endure  strongly  diluted  water  and  which  no  doubt  lived 
principally  in  the  saltiest  bottom  layers:  Portlandia  (Yoldia)  arctica,  a  few 
foraniinifera,  Phoca  groenlandica,  Cottus  quadricornus,  Gammaracanthus 
loTuatus,  Idothea  eniomon,  etc.,  and  a  few  diatoms.**  Portlandia  was  repre¬ 
sented  by  a  stunted  form  indicative  of  too  high  temperature  and  too  diluted 
water.  It  was  limited  to  the  M^lar  depression  and  lived  close  to  the  receding 
ice  l)order.  In  the  Stockholm  region  it  existed  for  less  than  loo  years.**  Con¬ 
sequently,  it  is  unfortunate  to  distinguish,  as  Munthe  has,  a  stage  in  the 
history  of  the  Baltic  as  “Yoldia  time.” 

When  and  by  which  way  some  marine  forms  found  at  Kalmar,  in  southern 
Sweden,  immigrated,*®  and  what  role  the  connection  of  the  Baltic  with  the 
White  Sea  via  Ladoga  and  Onega  played,  seems  to  be  too  little  known  to  be 
discussed. 

As  Scandinavia  underwent  a  mighty  upheaval  the  central  Swedish  sounds 
grew  shallow,  and  the  inflow  of  brackish  water  became  less  and  less.  By 
storms  and  circulation  the  brackish  w’ater  was  gradually  brought  up  into 
the  upper  water  layers  and  thence  carried  out  to  sea.  Finally,  during  Ancylus 
time,  the  Baltic,  even  in  the  central  Swedish  region,  became  practically  fresh. 

The  highest  salinity  of  the  Baltic,  reached  during  the  Littorina  subsidence, 
was,  as  far  as  known,  synchronous  with  the  one  time  when  both  the  Darsser 
Schwelle  and  the  threshold  in  the  southern  Oresund  lay  so  deep  that  salt 
undercurrents  could  normally  pass  across  them.  The  Fehmarn  Belt  then 
stood  at  about  the  same  level  as  now,  or  i8  meters  deep,  while  the  southern 
Oresund  lay  about  5  meters  lower  than  now,  i.e.  was  13  meters  deep.  The 
water  outside  the  threshold,  in  the  Cattegat,  was  at  that  time,  as  shown  by 
the  subfossil  molluscan  fauna,  salter  than  during  any  other  late-Quaternary 
phase  and  considerably  warmer  than  at  present.  Its  high  temperature  and 
relatively  low  gravity  was,  probably,  an  essential  reason  for  its  effective  mix¬ 
ing  with  the  Baltic  water. 

When  the  Oresund  region  and  the  Danish  peninsula  rose,  the  salinity  of 
the  Baltic  slowly  decreased  to  its  present  percentage. 

So  it  seems  quite  pos.sible  that  the  surface  layers  and  the  main  mass  of  the 
Baltic  during  Ancylus  time  consisted  of  fresh  water,  even  though  there  had 
been  connection  with  the  ocean  during  most  of  the  time  since  the  Danish 
Islands  became  free  of  ice.  The  transgression  of  Ancylus  time  within  the 
Baltic  can  be  explained  by  subsidence  of  land  instead  of  by  a  rising  of  the 
water  within  a  closed  basin  during  a  mighty  and  long-continued  upheaval 
and  tilting  of  the  land.  This  view  is  directly  supported  by  recent  obser¬ 
vations  in  western  Sweden.  At  several  points  around  lake  Vanern,  Von  Post** 


'•  See  H.  Munthe:  Studies  in  the  Late-Quaternary  History  ol  Southern  Sweden.  Geoi.  F6rtn.  FOrkandl.. 
Vol.  3a,  1910,  pp.  1197-1393;  reference  on  p.  1336.  Stockholm. 

'•  Gerard  De  Geer:  Finiglaciala  Yoldia-relikter.  Gtol.  Fdren.  FOrhandl.,  Vol.  3S.  1913.  P-  307.  Stockholm. 
"See  Munthe,  op.  cit.,  p.  1335. 

"  Lennart  von  Post:  Ett  finiglacialt  granfyrd  i  sddra  Vilrmland,  Gtol.  F6rtn.  Ftthandl..  Vol.  40,  1918,  pp. 
19-33.  Stockholm. 
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has  found  an  old  shore  line  which  undoubtedly  corresponds  to  the  limit  of 
transgression  in  the  Baltic  region  during  Ancylus  time  and  thus  proves 
that  the  Ancylus  transgression  was  due  to  a  sinking  of  land.  In  the  Chris¬ 
tiania  region  and  in  Bohuslan  there  are  similar  evidences  of  a  subsidence 
contempKjraneous  with  the  Ancylus  transgression. 


Changes  of  Level  in  the  Baltic  Basin 
Region  South  of  the  Isobase  of  Zero 

The  South  Baltic  and  North  Germany,  south  of  the  isobase  of  zero, 
probably  stood  highest  shortly  after  they  were  relieved  of  the  ice.  As  has 
been  explained  (p.  603),  the  exact  elevation  is  unknown  but  was  probably 
more  than  35  meters  above  the  present.  Since  the  withdrawal  of  the  ice 
North  Germany  seems  to  have  undergone  an  almost  uninterrupted  slow 
subsidence,  until  the  present  level  was  reached  at  the  climax  of  the  Littorina 
submergence. 


Central  Baltic  Region 

It  seems  evident  that  similar  changes  in  level  took  place  simultaneously  in 
western  and  eastern  Sweden.  Western  Sweden,  lying  on  the  sea,  affords  the 
decisive  evidence  as  regards  the  direction  of  the  movements. 

In  Bohuslan  the  following  changes  of  level  seem  to  have  taken  place 
When  the  ice  uncovered  the  coast  and  the  marine  limit  was  recorded,  an 
intense  and  extensive  uplift  was  already  in  progress.  The  elevation  was  fol¬ 
lowed  by  subsidence  in  late  goti-glacial  time,  i.e.  when  the  ice  receded  south 
of  lake  \anem.  At  the  end  of  the  goti-glacial  and  beginning  of  the  fini- 
glacial  epoch  the  region  once  more  was  rising.  This  second  emergence  was 
interrupted  by  a  hni-glacial  sinking.  During  the  latter  part  of  the  fini- 
glacial  epoch  the  land  rose  for  a  third  time,  only  to  undergo  a  new  submer¬ 
gence  in  early  post-glacial  time.  After  a  fourth  subsidence  (Tapies  submer¬ 
gence)  the  tract  finally  rose  to  its  present  level,  which  was  reached  at  the 
beginning  of  the  Iron  Age,  or  about  500  B.  C.** 

The  late  goti-glacial  subsidence  is  that  one  observed  by  De  Geer  **  at 
Kapiellbacken,  Uddevalla,  but  dated  by  him  wrongly,  I  think,  as  fini-glacial. 
The  hni-glacial  submergence  here  recognized  is  new.  The  early  post-glacial 
subsidence  has  been  recognized  for  some  time  in  southeastern  Norway  but 
is  new  for  Bohuslan.  The  Tapes  submergence  has  long  been  known. 

As  pointed  out,  all  these  oscillations  should  have  had  their  parallels  in  east¬ 
ern  Sweden,  in  the  Central  Baltic  region. 

"  ErnM  Anteva:  Scnkvartlra  nivildrlndringair  i  Norden,  G*ol.  FSrtn.  FOrhandl.,  Vol.  43,  1921.  PP-  643-651 
Stockholm. 

"Otto  FrOdia:  En  iveMk  kidkkeninfidding.  Ytiur,  Vol.  26,  1906,  pp.  I7-3S:  reference  on  p  33. 

**  Gerard  De  Geer:  Quaternary  Sea  Bottoms  in  W'estem  Sareden.  Gtol.  FOrtn.  FdrkanJl.,  Vol.  33.  1910.  PP 
1139-119$.  Stockholm. 
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The  goti-glacial  subsidence  has  not  yet  been  established  within  the  Baltic, 
but  we  can  expect  to  find  it  registered  in  northern  Sm^land  and  southern 
0>te  rgotland. 

The  fini-glacial  submergence  has  also  been  proved  on  Mt.  Billingen^.and 
at  Karlsborg  on  lake  Vattern.^  To  this  subsidence  should  be  attributed, 
probably,  also  the  well-marked  shore  line  in  southern  Finland  which  Ram¬ 
say’^  has  interpreted  as  the  marine  limit  after  the  drainage  of  the  Baltic  ice 
lake  at  Billingen.  This  view  seems  to  be  supported  by  a  newly  discovered 
fact.  At  the  northern  end  of  Billingen  Lundqvist**  determined  the  limit  of 
the  Baltic  ice  lake  at  a  height  of  about  149  meters,  the  marine  limit  at  132 
meters,  and  the  fini-glacial  limit  at  117-119  meters.  The  difference  in  the 
level  between  the  Baltic  and  fini-glacial  limits  is,  consequently,  30-32 
meters;  and  that  between  the  marine  and  fini-glacial  ones  13-15  meters.  At 
Karlsborg  the  Baltic  limit  lies  at  153-*  and  the  fini-glacial  at  118-123  rn®- 
ters.*®  The  difference  of  level  is  30-35  meters.  On  the  inner  Salpausselka 
in  southern  Finland  Ramsay**  found  well  developied  shore  lines,  which  he 
interprets  as  the  marine  limit,  31-34  meters  below  the  limit  of  the  Baltic 
ice  lake;  and  a  little  north  of  the  Salpausselka  he  found  other  terraces,  in 
his  opinion  marking  an  interruption  in  the  drainage  of  the  ice  lake,  about 
12-13  meters  above  the  shore  lines  just  mentioned.  Thus  Ramsay’s  “marine 
limit”  seems  to  be  better  conceived  of  as  the  fini-glacial  limit,  and  his  less 
de\cloped  terraces  as  the  marine  limit  after  the  drainage. 

The  early  p>ost-glacial  subsidence  seems  to  be  identical  with  the  Ancylus 
transgression,  which,  I  think,  is  now  fully  proved  to  be  due  to  subsidence 
of  land  and  which  may  be  early  post-glacial  instead  of  fini-glacial,  as  has 
generally  been  assumed.** 

The  Tapes  submergence  on  the  west  coast  was  contemporaneous  with  the 
Littorina  subsidence  in  the  Baltic. 


Southern  Baltic  North  of  the  Isobase  of  Zero 

The  changes  of  level  in  southernmost  Sweden  and  eastern  Denmark  have 
not  yet  been  satisfactorily  worked  out.  Thus,  we  do  not  know  how  many 
oscillations  there  have  been  nor  what  limits  they  have  reached.  However,  it 
seems  likely  that  the  region  has  undergone  all  the  oscillations  that  have 
occurred  in  Bohuslan  and  the  central  Baltic,  and  possibly  earlier  ones. 


*  G.  Lundqvwt:  Den  baltiaka  iajfina  tappning,  Ctol.  FCrtn.  FOrkandl.,  Vol.  4J,  1921.  P-  3^$-  Stockholm. 
Alao  oral  information  by  Dr.  Simon  Johanaaon. 

*  Lundqviat.  op.  cil.,  p.  385. 

”  WUbelm  Ramaay:  De  a.  k.  marina  Kr&naerna  i  afldra  Finland,  FrawM,  Vol.  40,  No.  7.  1917.  Helaingfors. 
Idem:  Gaol.  FSren.  FOrkandl.,  Vol.  43,  1931,  p.  495.  Stockholm, 
t*  Lundqviat.  op.  cil.,  p.  3B3. 

**  Munthe,  op.  cil.,  PI.  47. 

"  H.  HedatrOm:  Om  ttndmortner  och  atrandlinjer  i  trakten  af  Vaberset,  Svtrites  Ceot.  Under).,  Ser.  C, 
No.  188,  1901.  Stockholm.  Interpretation  Lundqviat,  op.  cil.,  p.  38$. 

•>  Ramaay,  Geol.  FOren.  FOrkandl.,  Vol.  43,  1921,  p.  495.  Stockholm. 

**  Anteva,  Senkvartira,  p.  652. 
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Central  Region  of  the  Upheaval  District 

When  the  peripheral  districts  were  rising  the  more  central  ones  were  still 
depressed,  nor  do  the  later  oscillations  seem  to  have  been  contempora¬ 
neous  in  the  whole  district  of  upheaval.  Thus,  it  is  generally  cissumed  that 
undulating  movements  of  the  crust  of  the  earth  advanced  from  all  sides  to¬ 
ward  the  center  of  the  Scandinavian  poninsula.  Before  reaching  there, 
however,  they  seem  to  have  lost  themselves  in  an  intense  and  unbroken  ele¬ 
vation.** 

**  R.  Li<Kn:  Om  iaawmiUtnincFn  och  dvn  postglaciala  landhojningcn  i  AngcrtnanUnd,  Gcol.  Fdrtn.  Fir- 
/Uadi.,  Vol.  33,  igii,  pp.  271-2S0.  Stockholm. 

Idem:  GeokronologUka  studier  iStvn  dct  finigUdala  ikcdet  i  Angrrmanland,  Sveriges  Geol.  Unders.,  Set. 
Ca,  No.  9,  1913.  Stockholm. 


THE  EARTH’S  CRUST  AND  ISOSTASY 


By  William  Bowie 

U.  S.  Coast  and  Geodetic  Survey 

It  would  be  interesting  to  trace  the  different  views  which  have  been  held, 
throughout  past  ages,  regarding  the  condition  of  the  outer  and  inner  por¬ 
tions  of  the  earth.  For  the  purposes  of  this  article  it  suffices  to  say  that 
the  belief  that  there  is  some  difference  between  the  outer  portion  and  the 
inner  jwrtion  of  the  earth  and,  therefore,  a  distinct  crust,  has  always  been 
maintained  and  is  even  today  well  fixed  in  our  minds. 

The  earth’s  crust  was  originally  pictured  as  a  thin  veneer  floating  on  a 
molten  interior.  This  conception  must  be  modified  to  agree  with  modern 
results  based  upon  accumulated  geophysical  observations  and  measure¬ 
ments  made  during  the  last  few  decades.  For  example,  the  observations 
made  by  seismologists,  respecting  the  time  of  transmission  of  earthquake 
waves,  prove  that  the  interior  substance  is  solid  and  not  molten.  Again, 
the  observations  upon  the  earth’s  tides  as  caused  by  the  sun  and  moon 
indicate  very  clearly  that  the  interior  of  the  earth  is  not  molten.  It  has 
been  computed  by  investigators  in  seismology  and  tides  that  the  earth,  as 
a  whole,  has  at  least  the  rigidity  of  steel. 


Deflections  of  the  Vertical 

It  has  been  known  for  a  long  time  that  whenever  an  astronomic  station 
connected  with  a  net  of  triangulation  is  located  near  a  mountain  range,  a 
large  deflection  of  the  vertical  occurs.  The  deflection  of  the  vertical  is  a  term 
applied  to  the  deviation  of  the  plumb  line  (to  which  all  astronomic  observa¬ 
tions  are  referred),  from  the  normal  to  the  mean  surface  of  the  earth  or  the 
ellipsoid.  The  triangulation,  being  a  direct  measurement  made  with  instru¬ 
ments  of  precision  and  by  highly  skilled  technicians,  will  carry  geographic 
positions  throughout  the^net  with  a  very  high  degree  of  accuracy;  but,  when 
this  triangulation  is  connected  with  astronomic  stations  which  are  influenced 
by  mountains  or  other  elevated  masses  of  land,  it  will  be  found  that  the 
latitudes  and  longitudes  carried  by  the  triangulation  will  differ  materially 
from  the  latitudes  and  longitudes  determined  by  the  astronomic  observa¬ 
tions. 

What  is  the  reason  for  this  discrepancy?  It  is  a  well-known  fact  that  a 
mountain  mass  attracts  a  particle  just  as  the  earth  as  a  whole  does.  The 
attractions  of  the  mountain  mass  and  the  earth  are  in  proptortion  to 
their  respiective  masses  and  inversely  prop)ortional  to  the  squares  of  the 
distances  of  their  centers  from  the  particle  on  which  they  are  acting.  At- 
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tempts  were  made  many  years  ago  to  correct  the  astronomic  observations 
for  the  effect  on  the  plumb  line  of  the  masses  above  sea  level.  The  effect 
of  applying  the  correction  for  the  attraction  of  the  mountain  masses  to  the 
astronomic  determinations  was  to  make  the  difference  between  the  astro¬ 
nomic  and  the  geodetic  positions  have  the  opposite  sign,  although  making  it 
somewhat  smaller  numerically. 

Archdeacon  Pratt,  in  his  geodetic  investigations  about  the  middle  of  the 
last  century',*  was  forced  to  the  conclusion  that  the  mountains  did  not 
attract  the  plumb  line  to  the  extent  that  their  masses  and  distances  from 
the  station  would  seem  to  justify  one  in  believing.  He  expressed  the  view 
that  the  mountains  acted  as  if  there  were  vast  voids  below  them.  Of  course, 
Pratt  did  not  believe  that  there  are  actual  voids;  but  he  did  believe  that 
there  is  lighter  matter  (commonly  called  a  “deficiency”  of  matter)  under 
the  mountains  which,  to  a  certain  extent,  neutralizes  the  attractive  effect 
of  the  mountains  themselves. 

This  idea  had  been  hinted  at  by  other  writers*  before  Pratt  but  not  in 
such  a  definite  w’ay,  and  it  was  some  years  before  the  idea  gained  much 
favor  with  geologists  and  geophysicists. 

One  of  the  early  advocates  of  the  theory  that  there  is  a  deficiency  of 
matter  under  mountain  areas  and  that  there  is'an  excess  of  material  or 
density  under  the  oceans,  w’as  Major  C.  E.  Dutton,  of  the  U.  S.  Geological 
Survey.  In  1889,  in  a  paper  before  the  Philosophical  Society  of  Washington 
entitled  “On  Some  of  the  Greater  Problems  of  Physical  Geology,”*  he  dis¬ 
cussed  at  length  the  condition  of  the  outer  portion  of  the  earth  and  strongly 
advocated  the  theory  that  at  some  depth  below  sea  level  there  is  a  state  of 
equilibrium  or  of  equal  pressure  in  the  earth’s  crust.  He  believed  that  unit 
columns  of  the  outer  portion  of  the  earth  exert  the  same  pressure  on  an 
imaginary  surface  at  an  unknown  depth  regardless  of  whether  the  columns 
are  under  the  oceans,  the  coastal  plains,  the  plateaus,  or  the  mountains. 
Dutton  used  the  term  “Isostasy,”  meaning  equal  pressure,  for  this  condi¬ 
tion  of  crustal  equilibrium. 

Dutton’s  views  on  the  subject  of  isostasy  had  a  very  stimulating  influence 
on  the  geologists  and  physiographers  of  his  time.  Among  others  who  wrote 
on  the  same  subject  w’ere  Gilbert,  McGee,  Putnam,  Ransome,  and 


>  J.  H.  Prmtt:  On  Uie  Attraction  of  the  Himalaya  Mountains,  and  of  the  Elevated  Ref  ions  Beyond  Them. 
Upon  the  Plumb-Line  in  India,  PkU.  Trans.  Royal  Soc.  cf  London,  Vol.  14s.  185s.  pp.  sj-ioo. 

Idem;  On  the  Influence  of  the  Ocean  on  the  Plumb-Line  in  India,  ibid.,  Vol.  149,  1859,  pp.  77P-796. 

Idem;  On  tbe  Deflection  at  the  Plumb-Line  in  India  Caused  by  the  Attraction  of  the  Himalaya  Mounuini 
and  of  the  Elevated  Regions  Beyond;  and  Its  Modification  by  tbe  Compensating  Effect  of  a  Orfirienry  of  Mat¬ 
ter  Below  the  Mountain  Maas,  ibid.,  Vol.  149.  i8S9.  PP.  74S-778. 

Idem:  On  tbe  Constitution  of  tbe  Solid  Crust  of  the  Earth,  ibid.,  VoL  161.  1871,  pp.  33S-3S7. 

*  [Pierre]  Bouguer:  La  figure  de  la  terre,  ditermlnfe  par  les  observations  de  Messieurs  Bouguer  et  de  la 
Condamine.  etc..  Paris.  1749.  P-  364- 

M.  Petit:  Sur  la  denaiti  moyenne  de  la  cbstne  des  Pyrfnfes  et  sur  la  latitude  de  rObaervatoire  de  Toulouse: 
CompUs  Rtndns  de  TAcad.  des  Sci.  [de  Paris],  Vol.  *9.  1849.  PP-  7a9-734. 

R.  G.  Boacovich.  De  Litteraria  Expedltione  i>er  Pontificirm  Ditlonem.  Rome.  1755.  p.  475;  quoted  in  Isaac 
Todhunter:  A  History  of  tbe  Mathematical  Theories  of  Attraction  and  tbe  Figure  of  the  Earth,  from  the  Time 
of  Newton  to  That  cf  Laplace  (a  vola.  London.  1873).  Vol.  1.  p.  313. 

'  Bnll.  Philos.  Soc.  of  Washintlon,  Vol.  ll,  189a,  pp.  si-flf. 
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Willis.*  Putnam  was  the  first  investigator  to  attempt  to  give  a  quanti¬ 
tative  measure  of  the  extent  to  which  the  earth’s  outer  portion  is  in 

equilibrium. 

In  the  early  part  of  the  present  century  Hayford  began  his  remarkable 
isostatic  investigations  while  connected  with  the  U.  S.  Coast  and  Geodetic 
Sur\ey,  in  charge  of  geodetic  operations.  He  used  the  connected  triangula¬ 
tion  of  the  United  States  and  numerous  astronomic  latitudes,  longitudes, 
and  azimuths  in  a  study  of  the  effect  of  the  theory  of  isostasy,  or  the  isostatic 
condition  of  the  earth’s  crust,  on  the  figure  of  the  earth.  Hayford  issued 
two  reports  covering  the  details  of  those  investigations,*  which  outline  the 
methods  employed  by  him  and  the  conclusions  reached.  In  addition  to 
these  reports,  he  has  written  a  number  of  articles  for  the  scientific  press, 
dealing  with  the  results  of  his  investigations.* 

In  1909  I  was  stationed  at  the  office  of  the  Coast  and  Geodetic  Survey, 
Washington,  D.  C.,  as  assistant  to  Hayford  in  the  Division  of  Geodesy, 
and  together  we  made  a  study  of  the  effect  of  the  isostatic  condition  of  the 
earth’s  crust  on  the  intensity  of  gravity.’ 

Important  investigations,  dealing  with  the  earth’s  crust  and  the  theory 
of  isostasy,*  have  been  made  in  India  by  the  officials  of  the  Trigonometrical 
Survey  of  India.  It  may  be  said  that  the  work  in  India  and  that  in  the 
United  States  supplement  and  confirm  each  other. 

•  G.  iC.  Gilbert:  The  Strength  of  the  Earth's  Crust  [Abstrart],  Bull.  Geoi.  Soc.  of  Arntrita,  VoL  i.  1889, 
pp.  aj-27. 

Item:  Notes  on  the  Gravity  Determinations  Reported  by  Mr.  G.  R.  Putnam.  Bui/.  Philos.  Soc.  cf  Wash- 
nuton,  Vol.  13.  1895-99.  pp.  6t-7S. 

Vi  J  McGee:  The  Gulf  of  Mexico  as  a  Measure  of  Isostasy,  Amer.  Jotum.  of  Set.,  No.  abi,  Ser.  3,  Vol.  44, 
189a.  pp.  177-19*. 

G.  R.  Putnam:  Relative  Determinations  of  Gravity  with  Half-Second  Pendulums,  and  Other  Pendulum 
Inveitifstioos,  U.  S.  Coast  and  Gtodtlit  Sumy  Kept,  for  iSo4,  Appendix  I,  pp.  7-50;  and  G.  K.  Gilbert:  A 
Report  on  a  Geologic  Examination  of  Some  Coast  and  Geodetic  Survey  Gravity  Stations,  ibid..  Appendix  I. 
PP  Si-SS. 

G.  R.  Putnam:  Results  ol  a  Transcontinental  Series  of  Gravity  Measurements.  Bull.  Phiios.  Soc.  cf  WssUns- 
los,  Vol.  13,  1895-99.  pp.  3>-6o. 

F.  L.  Ransome:  The  Great  Valley  of  Califmuia:  A  Criticism  on  the  Theory  of  Isostasy,  Unit,  of  Califaruia 
PMs.  iu  Gcoioty,  Vol.  t,  1893-96.  PP.  371-4*8. 

Bailey  WiUis:  The  Me\.hanics  of  Appalachian  Structure,  Thirlreulh  Auu.  Kept.,  V.  S.  Ccol.  Survey,  iSgt- 
61,  Pari  II,  Geology,  pp  *37-*8t. 

•  J.  F.  Hayfotd:  Figure  of  the  Earth  and  Isostasy  from  Measurements  in  United  States.  U.  S.  Coast  and 
Geodetic  Survey,  Washington.  D.  C.,  1909.  (No  number.) 

Idem;  Supplementary  Investigation  in  1909  of  the  Figure  of  the  Earth  and  Isostasy.  U.  S.  Coast  and 
Oodetlc  Survey.  Washington.  D.  C.,  1909.  (No  number.) 

•  J.  F.  Hayford:  The  Geodetic  Evidence  of  Isostasy,  with  a  Consideration  of  the  Depth  and  Completeness 
of  the  Isostatk  Compensation  and  of  tbe  Bearing  of  the  Evidence  Upon  Some  of  the  Greater  Problems  of  Geol¬ 
ogy,  Proc.  Washtuglou  Acad,  of  Sciences,  Vol.  8,  1906,  pp.  15-40;  idem:  Tbe  Earth,  a  Failing  Structure,  BuU. 
Philos.  Soc.  of  Washtuglou,  Vol.  15,  1907-10.  pp.  57-74. 

’  J.  F.  Hayford  and  William  Bowie:  The  Effect  of  Topography  and  Isostatic  Compensation  Upon  tbe  Inten- 
lily  of  Gravity.  U.  S.  Coast  and  Geodetic  Survey  Special  Publ.  No.  to.  Geodesy,  Washington.  D.  C.,  1911. 

WiUisun  Boarie:  Effect  of  Topography  and  Isostatk  Compensation  Uimn  the  Intensity  of  Gravity,  U.  S. 
Coast  and  Geodetic  Survey  Special  Publ.  No.  l*.  Geodesy.  Washington,  D.  C..  1911. 

Idem:  Investigations  of  Gravity  and  Isostasy,  U.  5.  Coast  and  Geodetic  Survey  Special  Publ.  No.  40.  Geodesy, 
Washington.  D.  C..  1917. 

'  See  especially  S.  G.  Burrard:  Investigations  of  Isostasy  in  Himalayan  and  Neighbouring  Regions.  5iirvry  cf 
India  Professional  Paper  No.  tf,  Dehia  Dun,  1918.  See  also  papers  by  Colonel  Burrard.  *A  Brief  Review  of 
the  Evidence  Upon  Whkh  the  Theory  of  Isostasy  Has  Been  Based,"  Geogr.  Jortru.,  Vol.  56.  1920.  pp.  47-59; 
'On  the  Origin  of  Mountain  Ranges."  Geogp.  Jouru.,  Vol.  58,  19*1.  PP.  t99-*t8;  and  tbe  review  by  A.  Mosley 
Davies,  "The  Problem  of  the  Himalaya  and  the  Gangetk  Trough  "  Geogr.  Jouru.,  Vol.  51,  1918,  pp.  175-183. 
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Some  general  conclusions  from  the  isostatic  investigations  in  the  United 
States  and  India  are: 

1.  The  earth’s  crust  is  in  a  state  of  practically  perfect  isostatic  equilib¬ 
rium. 

2.  The  depth  to  which  the  isostatic  comj^ensation  extends  is  not  and 
cannot  be  correctly  determined,  nor  is  it  possible  to  determine  in  what 
manner  isostatic  compensation  is  distributed,  whether  uniformly  with 
respect  to  depth  or  in  some  other  manner. 

3.  If  it  is  as.sumed  that  the  isostatic  compensation  is  uniform  with  respect 
to  depth  and  is  complete  within  a  certain  depth,  then  the  most  probable 
limiting  depth  is  about  60  miles. 

4.  It  is  impracticable  or  impossible  to  determine  whether  the  isostatic 
compensation  is  directly  under  a  topographic  feature  to  the  extent  that 
single  mountain  {X'aks  are  compensated  within  the  column  directly  under 
them. 

5.  It  has  been  determined,  however,  that  the  isostatic  compensation  of 
a  toix>graphic  feature  is  probably  not  distributed  horizontally  to  distances 
as  great  as  too  miles  from  the  feature. 

6.  The  isostatic  compensation  of  topographic  features  is  so  complete 
that  the  deflections  of  the  vertical  are  only  approximately  10  per  cent  of 
what  they  would  be  if  the  land  masses  were  excess  loads  on  the  earth’s 
crust.  Wso  the  isostatic  condition  of  the  earth’s  crust  is  such  that  the 
gravity  anomalies,  that  is  the  differences  between  the  observed  and  the 
computed  values  for  the  intensity  of  gravity,  are  on  an  average  not  more 
than  15  per  cent  as  large  at  stations  at  high  elevations,  as  they  w’ould  be 
on  the  theory  that  the  earth’s  crust  is  rigid. 

The  above  conclusions  are  in  every  way  justified  from  the  exact  measure¬ 
ments  that  have  been  carried  on  in  the  United  States  and,  to  a  limited 
extent,  in  other  countries;  though  specific  attention  should  be  directetl 
to  numbered  paragraph  3  above  and  to  the  assumptions  preceding  the  con¬ 
cluding  estimate  of  limiting  depth  of  compensation.  Such  assumptions  can 
of  course  be  made  the  basis  of  further  investigations  that  may  modify  the 
result. 

There  are  other  conclusions  which  seem  to  be  justified,  and  some  of 
them  will  be  discussed  below.  It  should  not  be  understood  that  they  are 
the  only  ones  that  can  be  reached;  but  they  seem  in  the  present  state  of 
knowledge  to  be  logical,  and  they  do  not  conflict  with  the  existing  geodetic 
and  geophysical  data. 

The  Rigidity  of  the  Earth’s  Crust 

The  earth’s  crust  must  have  considerable  rigidity  in  order  to  maintain 
the  irregular  relief  of  the  earth.  It  is  true  that  each  unit  column  of  the 
earth’s  crust,  or  isostatic  shell,  as  it  has  been  very  aptly  called  by  Bailey 
Willis,  has  the  same  mass  as  any  other  unit  column,  but  we  must  not  think 
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in  terms  of  columns  of  very  small  cross  section.  It  seems  safe  to  assume  a 
unit  cross  section  for  compensated  areas  of  70  miles  square,  the  approximate 
area  of  a  square  degree  at  the  equator. 

What  the  geodetic  observations  and  investigations  have  done  is  really  to 
measure  indirectly  the  differences  in  weight  of  the  masses  in  the  various 
unit  columns  of  the  earth’s  crust,  and  these  columns  have  been  found  to  be 
remarkably  near  each  other  in  the  amount  of  their  masses. 

If  the  earth’s  crust  were  not  rigid  to  a  certain  extent,  mountain  masses 
would  overflow  marginal  areas  of  lower  elevation;  likewise,  the  material  of 
a  continent  would  overflow  the  ocean  bottom. Clf  there  were  no  rigidity 
in  the  earth’s  crust,  this  process  would  continue  until  all  irregularities  in 


cross-section  at  fheir  bases 
but  aifferenr  volumes 
black,  the  smallerjis  the  density. 


--";faceQO miles  below  sealever"-^ 

'  Material  below  this  depth  acts 

as  if  it  were  plastic  to  long- continued 
stresses 

Fig.  I — Probable  limiting  depth  of  woetatk  compensation. 


the  surface  of  the  earth  were  smoothed  out.)  There  is  in  reality  a  tendency 
toward  overflow,  just  as  there  is  a  tendency  for  any  structure  to  collapse, 
but  the  rigidity  (combined  with  the  strength)  of  the  material  keeps  it  in 
place.  Apparently  the  rigidity  of  the  earth  is  such  that  this  flattening  out 
will  never  occur.  ][However,  the  resistance  of  the  earth’s  crust,  while  great 
enough  in  a  horizontal  direction  to  resist  the  flattening  of  the  earth’s  sur¬ 
face,  is  not  great  enough  to  withstand  the  vertical  stresses  developed  by  the 
erosion  of  matter  from  high  ground  and  its  deposition  in  low  areas.J 

Enormous  loads  of  material  are  taken  from  mountain  areas  and  deposited 
in  valleys  or  at  the  mouths  of  rivers.  If  the  earth’s  crust  were  of  such 
rigidity  and  offered  such  resistance  to  vertical  forces  as  to  hold  up  the  sedi¬ 
mentary  material,  this  fact  would  be  easily  discovered  from  the  geodetic 
data  on  the  deflections  of  the  vertical  and  the  intensity  of  gravity.  This 
question  has  been  very  carefully  considered,  and  it  has  been  found  that 
areas  of  sedimentation  are  as  nearly  in  a  state  of  perfect  isostatic  equilibrium 
as  more  quiescent  areas,  geologically  speaking. 

As  another  evidence  of  the  inability  of  the  earth’s  crust  to  withstand  a 
vertical  stress  we  may  cite  the  case  of  a  mountain  mass  from  which  thousands 
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of  feet  of  material  have  been  eroded  in  recent  geologic  times.  If  the  moun¬ 
tain  were  in  isostatic  equilibrium  before  the  erosion  began,  then  it  certainly 
would  not  be  in  equilibrium  at  the  present  time  if  no  upward  movement  had 
occurred  at  the  base  of  the  mountain  column  to  offset  the  loss  of  material 
by  erosion  at  the  top.  The  mountain  mass  is  now  in  equilibrium,  and  there¬ 
fore  as  erosion  progressed  there  must  have  been  in  the  past  a  transfer  of 
material  to  the  column  under  it. 

(\\’e  may  accept  the  fact  that  areas  of  sedimentation  and  areas  of  erosion 
are  in  substantial  equilibrium  not  only  in  the  United  States  but  in  other 
countries.^  Wherever  isostatic  investigations  have  been  made  the  data 
confirm  this  conclusion. 


Fig.  a — The  mode  of  compensation  between  a  rising  column  in  an  area  of  erosion  and  a  sinking 
column  in  an  area  of  sedimentation. 

Zone  of  Flow 

As  the  earth’s-  crust  is  in  isostatic  equilibrium  we  must  conclude  that 
there  is  a  transference  of  material  horizontally  from  areas  of  sedimentation 
to  areas  of  erosion.  It  is  only  in  this  way  that  the  isostatic  balance  can  be 
maintained.  Assuming  that  horizontal  movements  maintain  that  balance, 
we  are  forced  to  conclude  that  the  material  at  some  point  below  the  crust 
of  the  earth  is  of  a  yielding  nature,  much  more  so  in  fact  than  any  matter 
near  the  surface  of  which  we  have  knowledge. 

Sieismologic  observ'ations  and  those  connected  with  the  determination  of 
earth  tides,  prove  conclusively  that  the  earth’s  material  at  all  depths  is 
solid.  The  response  of  the  solid  crust  to  the  tide-producing  forces  of  the 
sun  and  moon  is  only  a  fraction  of  what  it  would  be  if  the  earth  were  thor¬ 
oughly  plastic.  The  seismic  waves  that  travel  to  a  distant  observer  from 
an  active  earthquake  center  pass  by  a  direct  route  through  the  earth,  and 
this  would  not  be  the  case  if  the  crustal  matter  were  liquid  or  if  it  were 
plastic  to  short-time  stresses. 

’  We  have  apparently  to  conclude  that  there  is  a  zone  below’  the  isostatic 
shell,  or  the  crust  of  the  earth,  within  which  the  matter  is  rigid  to  8tresse> 
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continued  over  a  short  period,  such  as  the  tide-producing  forces  of  the  sun 
and  the  moon,  but  is  plastic  to  the  long-continued  stresses  which  result 
from  an  unloading  of  one  part  of  the  isostatic  shell  and  the  loading  of  an¬ 
other.  AV'hen  we  speak  of  long-continued  stresses  we  have  in  mind  stresses 
that  last  for  thousands  of  years,  that  is,  we  are  speaking  in  geologic  time 
rather  than  in  human  time. 

The  condition  of  the  material  of  the  earth  below’  the  zone  of  flow  need 
not  be  considered  for  our  present  purposes.  When  we  speak  of  a  zone  of 
flow  we  are  simply  trying  to  visualize  the  condition  of  affairs  below  the 
earth’s  crust  involved  in  the  transference  of  material  to  maintain  the 
isostatic  balance,  and  we  do  not  necessarily  imply  that  this  zone  has  limited 
thickness.  It  may  be  a  thin  zone,  a  thick  zone,  or  one  that  extends  through¬ 
out  what  may  be  called  the  nucleus  of  the  earth,  the  nucleus  being  that 
portion  of  the  earth  below  the  isostatic  shell. 

It  seems  logical  to  assume  that  the  flow  of  material,  due  to  transference 
of  material  at  the  surface  of  the  earth,  must  be  at  or  below  the  base  of  the 
isostatic  shell.  In  the  first  place  the  determination  of  the  depth  of  the  iso- 

'  static  shell,  or  that  depth  within  which  the  isostatic  compensation  exists, 
presupposes  that  the  material  above  that  depth  is  somewhat  different  in 
its  liehavior  from  the  material  below.  If  there  were  a  transference  of  ma¬ 
terial  within  the  isostatic  shell,  then  it  is  rather  difficult  to  see  how  there 
could  be  an  isostatic  compensation  occurring  within  this  moving  material. 

If  the  isostatic  compensation  were  in  material  that  is  plastic  enough  to 
move  horizontally,  then  surely  this  plastic  material  would  assume  a  con¬ 
dition  of  hydrostatic  equilibrium  w’ithin  a  very  short  time,  geologically 
sjxaking.  The  material  could  not  be  like  the  outer  portion  of  the  earth, 
which  is  able  to  withstand  the  tendency  of  gravity  to  flatten  out  the  irregu¬ 
larities  of  the  surface. 

j)  The  second  objection  to  having  the  isostatic  adjustment  of  flow  take 
place  above  the  depth  of  compensation  is  that  there  is  an  equality  of  pres¬ 
sure  at  the  depth  of  compensation.  At  that  depth  columns  of  like  cross 
section  balance  each  other  in  pressure  or  weight.  Now,  when  there  is  a 
transference  of  material  from  one  column  to  another  at  the  surface  and 
the  corresponding  isostatic  flow  begins,  we  certainly  have  to  go  practically  — 
to  the  depth  of  compensation  in  order  to  find  the  hydrostatic  pressure  to 
make  the  material  flow  from  the  short  column — the  one  subjected  to  sedi¬ 
mentation — to  the  mountain  column  from  which  the  sediments  have  been 
eroded. 

If  we  assume  an  isostatic  flow  only  a  few  miles  below  the  surface,  should 
we  not  be  trying  to  move  material  from  a  light  block  to  a  heavy  one?  la 
a  plane  of  reference,  say  10  miles  below  sea  level,  w’e  might  have  the  base  of 
a  column  ii  or  12  miles  in  length  under  the  area  of  erosion  (mountains) 
and  one  of  only  10  miles  in  length  under  the  area  of  sedimentation  (plains). 

It  is  evident  that  at  a  depth  of  10  miles  the  stress  difference  will  be  from  the 
mountain  area  towards  the  plains  area.  Only  when  erosion  on  the  one 
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hand  and  sedimentation  on  the  other  have  been  so  great  as  to  cause  the 
plains  section  of  the  crust  to  overbalance  the  weight  of  the  mountainous 
crust  could  we  expect  to  have  flow  from  the  plains  area  to  the  mountain 
area.  The  flow  resulting  would  take  place  at  whatever  depth  the  pressure 
is  greater  under  the  sediments  than  under  the  mountains  from  which  the 
material  was  eroded.*  What  is  the  depth  at  which  this  pressure  difference 
is  expressed  in  flow?  Let  us  turn  to  this  as  the  next  item  of  enquiry.  It  is 
easy  to  compute  at  what  depth  the  weight  of  a  column  on  which  the  sedi¬ 
ments  have  been  placed  will  equal  that  of  the  column  under  the  area  that 
has  been  eroded  if  the  compensation  is  assumed  to  be  uniformly  distributed 


Fig.  3 — DeiKh  of  comprantion  betwern  mountain  and  plains  columns  when 
transference  of  material  from  one  to  the  other,  at  the  surface,  is  just  beBinning. 


with  regard  to  depth.  The  greater  the  transference  of  matter  before  isostatic 
adjustment  has  begun,'®  the  nearer  the  surface  will  be  the  depth  at  which 
the  pressures  of  the  columns  will  be  equal.  It  seems  reasonable  to  assume 
that  the  amount  of  material  which  can  be  deposited  before  isostatic  adjust¬ 
ment  begins  is  quite  small,  less  than  i,ooo  feet  in  thickness.  Therefore,  if 
we  hold  to  the  view  that  i,ooo  feet  of  material  over  a  rather  extended  area 
is  the  maximum  that  will  escape  isostatic  compiensation,  then  we  shall 
find  that  the  depth  at  which  the  flow  must  take  place  is  greater  than  50 
miles. 

This  question  of  the  depth  at  which  the  isostatic  adjustment  takes  place 
is  a  most  important  one  from  a  physiographic  standpoint.  If  the  flow  occurs 
as  a  deep-seated  phenomenon,  we  must  conclude  that  the  configuration  of 
the  earth’s  surface  between  the  area  of  erosion  and  the  area  of  sedimenta- 

*  Tbit  idem  U  brought  out  by  H«>-fotd  in  hU  article  entitled.  ‘The  Relation*  of  I*o«tmsy  to  Oodeiy,  Geo- 
phyaica  and  Geology.*  Stitnet.  Vol.  33  (N.  S.),  1911.  pp.  199-208. 

'*  Undoubtedly  the  iioatatic  adjuitment  lag*  aomewhat  behind  the  tranaference  of  matter  at  the  aurface. 
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tion  has  little  or  no  relation  to  the  material  moving  horizontally  at  or  below 
the  lower  surface  of  the  crust.  It  is  not  probable  that  any  wavelike  distor¬ 
tion  of  an  extensive  character  can  be  due  to  this  slow  movement  of  the 
plastic  materials  below  the  isostatic  shell.  If  the  flow  were  close  to  the 
earth’s  surface,  say  within  a  few  miles,  then  undoubteilly  there  would  be 
an  effect  on  the  configuration  of  the  earth’s  surface  by  the  horizontal  move¬ 
ment,  just  as  the  flow  of  molten  lava  will  greatly  distort  the  cooler  solid 
lava  which  floats  on  it. 

It  is  probable  that  in  an  alluvial  plain  there  is  at  least  some  horizontal 
movement  of  material  near  the  surface,  possibly  within  a  mile,  due  to  stress 


Fig.  4 — Depth  of  compeiuation  between  mountain  and  plains  columns 
after  the  transference  of  eroded  material  at  the  surface  has  continued  without 
compensation  by  deep-aeated  flow.  This  depth  is  taken  to  exceed  50  miles 
for  a  surface  accumulation  of  eroded  material  1,000  feet  thick. 


differences  in  the  unconsolidated  sediments.  But  we  should  expect  no 
movement  from  one  block  toward  another  of  greater  mass. 

It  is  certain  that  there  cannot  be  a  flow  of  material  near  the  surface  from 
a  narrow  mountain  valley  back  tow’ard  an  adjacent  mountain  slope  from 
which  material  is  being  eroded  and  deposited  in  the  valley.  The  stress 
difference  in  the  upper  portion  of  the  isostatic  shell  is  always  from  the 
mountain  toward  the  adjoining  valley,  jit  is  very  improbable  that  columns  ^ 
of  small  cross  section  are  individually  in  isostatic  equilibrium  and  that  a 
small  valley  column  could  sink  throughout  its  entire  Jength  and  uplift  a 
second  small  column  under  the  adjacent  mountain  side.JThe  rigidity  of  the 
material  of  the  isostatic  shell  would  certainly  prevent  such  movements. 

The  recently  published  views  of  Tandy  on  this  subject  appear  to  me  to  be 
in  opposition  to  the  plainest  facts  of  physiography  and  geodesy.” 


"  E.  A.  Tandy:  The  Circulation  of  the  Earth's  Crust,  Gtofr.  Journ.,  Vol.  S7.  ipai.  PP-  354-37*- 
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Mountain  Systems  and  Oceans  Not  Maintained 
BY  RlGfDITY  OF  EaRTH’s  CrUST 

Modern  investigations  in  isostasy  lead  to  the  definite  conclusion  that 
differences  of  elevation  between  mountain  masses  and  continents  on  the 
one  hand  and  plains  and  oceans  on  the  other  are  not  due  to  the  strength 
of  the  earth’s  crust,  but  that  they  express  the  deficiency  of  matter  under 
the  elevated  areas  and  the  excess  of  mass  under  the  depressed  ones. 

It  should  be  clearly  borne  in  mind  that  the  continents  compensate  the 
deficiency  of  density  under  them  and  that  the  oceans  compensate  the  excess 
of  density  below  their  bottoms.  In  other  words,  the  land  masses  and  the 
oceans  are  the  effect  of  the  abnormal  densities  rather  than  the  cause. 

If  the  mountain  mass  is  not  an  extra  load,  neither  is  it  due  to  regional 
horizontal  pressure  and  movement.  We  conclude  that  it  is  due  to  vertical 
forces  and  movements  and  that  an  expansion  of  the  matter  under  the 
mountain  area  is  the  most  probable  cause  of  the  uplift. 

The  question  immediately  arises,  what  is  the  cause  of  the  expansion? 
This  is  a  matter  that  is  decidedly  speculative  or  theoretical.  In  two  recent 
articles'*  I  have  suggested  that  the  cause  of  the  expansion  of  the  material 
of  a  column  under  a  mountain  system  may  be  due  to  a  heating  of  material 
forming  this  column  when  it  was  beneath  an  area  of  sedimentation  and 
sinking  into  hotter  regions. 

As  sediments  are  deposited,  an  extra  weight  is  added  at  the  plane  of 
compensation.  It  is  probable  that  the  sediments  are  so  small  in  mass  in 
some  places  that  no  vertical  movement  takes  place;  but  we  know  that  in 
other  places  enormous  amounts  of  sediments  have  formed,  as  indicated  by 
the  exposed  strata  in  mountainous  regions.  Nearly  all  mountain  areas  were 
at  one  time  areas  of  heavy  sedimentation,  and  the  sediments  were  dept)sitcd 
in  shallow  water  or  not  much  above  sea  level.  This  process  of  heavy  sedi¬ 
mentation  is  now  going  on  at  the  mouth  of  the  Congo,  in  the  Indo-Gangeiic 
region,  and  about  the  La  Plata  estuary. 

The  sediments  from  which  mountains  were  formed  were  in  some  cases 
30,000  feet  or  more  in  thickness.  Let  us  assume  that  in  some  particular 
case  this  depth  of  sediments  was  six  miles.  As  the  sediments  were  deposited, 
the  matter  in  the  crust  under  them  was  forced  down  into  regions  that  were 
hotter;  and,  when  the  base  on  which  the  sediments  had  been  placed  was 
depressed  to  the  extent  of  six  miles,  every  portion  of  the  column  from  the 
base  of  the  sediments  to  the  depth  of  compensation  was  subjected  to  a 
temperature  that  was  hotter  by  the  change  in  temperature  for  a  difference 
in  depth  of  six  miles.  This  change  in  temperature  is  not  known;  but,  if  the 
temperature  gradient  is  anywhere  near  what  it  is  for  the  first  mile  of  the 
earth’s  crust,  the  change  is  very  great. 


”  William  Bowie:  The  Relation  at  Ifoataay  to  Uplift  and  Subiidence,  Amer.  Journ.  of  Set.,  Ser.  5.  Vol.  2. 
ipai.  pp.  t-to. 

Idem:  Some  Geolofic  Conduaioni  from  Geodetic  Data.  Proc.  Soil.  Acod.  Sti..  Vol.  7.  1921,  PP.  JJ-tA 
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It  is  probable  that  a  surface  of  equal  temperature,  termed  “geoisotherm, * 
will  be  somewhat  depressed  as  the  sediments  are  being  placed  on  the  surface 
and  the  column  is  sinking.  Later  the  geoisotherm  will  rise  to  its  normal 
position,  dn  this  process  the  material  under  the  sedimentary  area  will  ^ 
become  much  hotter  than  it  was  before  sedimentation  began,  and  it  is  my 
\iew  that  physical  or  chemical  changes  or  both  will  occur  which  will  ex¬ 
pand  the  material  of  the  column  and  thus  elevate  the  surface  to  form  a 
mountain  system. J 

This  vertical  movement  of  material  would  undoubtedly  be  accompanied 
by  the  development  of  inclined  forces,  and  in  some  cases  even  horizontal 
ones,  which  would  move  the  material  in  such  directions  as  to  cause  the 
distortions  that  may  be  observed  in  an  uplifted  area.  The  base  of  a  moun- 


Fic.  s — Changn  of  trmprraturE  in  rising  and  sinking  columns  to  suggest  the  deforming  effect 
of  expansion  in  a  sinking  mass  under  an  area  of  sedimentation. 


tain  system  is  usually  quite  large,  the  Appalachian  system  being  considered 
as  approximately  200  miles  in  width  by  1,000  or  more  miles  in  length.  This 
is  an  area  quite  large  enough  for  the  development  of  horizontal  and  inclined 
forces  due  to  the  uplift  of  material  in  response  to  changes  in  density. 

It  is  undoubtedly  true  that  sediments  are  deposited  in  a  very  irregular 
way.  Some  part  of  a  region  of  sedimentation  that  eventually  will  become 
the  location  of  a  mountain  system  will  naturally  receive  most  of  the  sedi¬ 
ments,  but  as  sedimentation  progresses  the  surface  of  this  area  may  become 
higher,  by  the  building-up  process,  than  contiguous  areas.  When  this  has 
occurred  sedimentation  is  then  shifted  to  one  of  the  lower  areas,  and  so  on 
throughout  the  history  of  the  region.  Since  sedimentation  takes  place  in 
different  parts  of  the  area  at  different  times  and  at  different  rates,  we  should 
expect  a  large  amount  of  distortion  of  the  sedimentary  strata  during  the 
process  of  subsidence  under  the  added  loads. 

After  sedimentation  has  ceased  in  a  given  region  and  possibly  after  a 
long  period  of  quiescence  an  upward  movement  may  occur  resulting  in 
the  formation  of  a  mountain  system.  During  the  uplift  there  is  probably  a 
very  irregular  movement  due  to  variations  in  the  resistance  of  the  recently 
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deposited  sedimentary’  matter  and  of  the  material  of  the  crust  below  it. 
The  different  resistances  would,  presumably,  permit  the  uplift  to  occur 
more  rapidly  in  one  part  of  the  region  than  in  another.  When  the  uplift 
in  one  area  had  progressed  to  a  point  where  resistance  to  further  uplift  on 
account  of  the  weight  of  the  uplifted  material  was  greater  than  in  an  area 
in  which  uplift  had  been  retarded,  vertical  movement  would  probably  take 
place  in  the  latter  area. 

There  would  be  a  great  force  acting  to  restrain  uplift  near  the  edges  of  a 
rising  column,  for  it  is  probable  that  the  uplift  would  be  confined  largely 
to  the  column  on  which  sedimentary  material  had  been  placed.  Probably 
the  greatest  distortion  of  strata  would  occur  near  the  edges  of  the  area  of 
'uplift.  Thus,  much  of  the  distortion  of  strata  which  in  the  past  has  been 
attributed  to  the  horizontal  thrust  of  forces  originating  in  the  areas  outside 
the  mountain  areas  may  be  due  to  the  different  rates  of  subsidence  and  up¬ 
lift  in  the  region  now’  occupied  by  a  mountain  system  which  was  formerly 
an  area  of  sedimentation.^ 

Isostatic  Adjustmejnt  Tends  to  Maintain  Mountain  Systems 

It  is  possible  to  compute  the  rate  of  erosion  oVer  a  large  area,  especially 
where  careful  analysis  of  the  waters  of  the  rivers  draining  the  area  in  ques¬ 
tion  has  been  made.  This  rate  of  erosion  will  vary  in  different  parts  of  a 
continent  and  in  different  parts  of  the  world;  but  it  is  a  function  of  the 
amount  of  rainfall,  the  steepness  of  the  slopes,  the  composition  of  the 
surface  materials,  the  character  of  the  vegetation  covering,  and  possibly 
other  conditions.  It  can  be  safely  said  that  the  flattening  process  is  a  very 
slow  one  and,  even  if  there  were  no  further  uplifts  due  to  expansions  of 
columns  of  the  isostatic  shell,  the  time  necessary  to  wear  down  a  mountain 
system  would  be  very  great,  and  mountains  on  the  continents  would  remain 
for  a  long  time.  But  it  is  also  very  probable  that  the  expansion  of  columns 
under  areas  heavily  sedimented  will  continue  in  the  future  and  form  new 
mountain  systems. 

Geodetic  researches  indicate  very  clearly  that  mountain  columns  must 
have  been  maintained  in  isostatic  equilibrium  throughout  the  erosional 
period.  It  might  be  thought  that  when  loo  feet  of  material  has  been  eroded 
from  a  mountain  area  the  mountain  would  be  raised  vertically  by  the  Mme 
amount  to  maintain  equilibrium.  But  the  material  that  is  brought  into  the 
column  under  the  mountain  area  by  isostatic  adjustment  is  undoubtedly 
denser  than  the  material  eroded  from  the  surface,  and,  therefore,  not  so 
great  a  volume  is  needed  to  maintain  the  isostatic  balance.  It  is  probable 
that  the  difference  in  density  of  the  surface  material  and  that  at  a  depth  of 
about  6o  miles  is  as  much  as  lo  per  cent.  When  loo  feet  on  an  average  is 
eroded  from  an  area,  the  disk  of  material  brought  into  the  column  at  its 
base  is,  on  this  assumption,  only  90  feet  in  thickness,  the  difference  in  thick¬ 
ness  of  the  two  disks  being  due  to  the  difference  in  density  of  10  per  cent. 
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Therefore,  on  the  assumption  that  compensation  at  the  isostatic  level  is 
taking  place  without  delay,  as  an  area  is  eroded  too  feet  we  should  expect 
its  average  elevation  to  be  10  feet  lower  than  before  the  erosion  began. 
Similarly,  if  1,000  feet  of  material  is  eroded,  the  average  elevation  should 
be  reduced  by  100  feet;  and  if  10,000  feet  is  eroded,  the  average  elevation 
should  be  reduced  1,000  feet;  and  so  on. 

The  process  of  gradually  decreasing  the  average  elevation  of  an  area 
accounts  for  the  presence  of  sedimentary  material  tens  of  thousands  of  feet 
in  thickness  which  must  have  been  eroded  from  mountain  systems  of  mod¬ 
erate  horizontal  dimensions.  We  can  see  that  to  reduce  to  sea  level  a  moun¬ 
tain  system  of  an  average  elevation  of  5,000  feet,  approximately  50,000 
feet  must  be  eroded  from  its  area. 

This  continued  uplift  of  the  material  of  a  mountain  during  erosion  prob¬ 
ably  accounts  for  the  exposure  of  an  igneous  core.  From  the  Rocky  Moun¬ 
tain  area  there  have  been  eroded  many  thousands  of  feet,  and  in  places  the 
sedimentary  material  has  been  entirely  removed.  This  also  has  occurred  in 
a  number  of  places  in  the  Alps,  where  the  highest  peaks  are  formed  of  abyssal 
igneous  rocks.  Without  the  great  amount  of  erosion  that  is  involved  in 
wearing  down  a  mountain  system  the  originally  deep-seated  igneous  rocks 
could  not  have  been  uncovered. 

Does  it  not  seem  possible  that,  as  the  uplift  of  the  mountain  continues 
after  the  system  has  once  been  elevated,  there  should  be  a  tremendous 
amount  of  distortion  of  strata  due  to  the  isostatic  adjustment?  I  think 
this  vertical  movement  accounts  for  much  (though  not  all)  of  the  rupture 
and  distortion  of  the  strata  which  in  the  past  has  been  considered  as  the 
result  of  regional  forces  of  different  origin  acting  horizontally  in  the  earth’s 
crust. 

The  mountains  will  certainly  be  gradually,  although  very  slowly,  base- 
leveled  as  the  results  of  erosion,  in  spite  of  the  tendency  towards  approxi¬ 
mate  maintenance  at  the  original  elevation  by  isostatic  adjustment.  The 
differential  density  between  the  eroded  material  and  the  material  brought 
into  the  base  of  the  column  in  response  to  isostatic  adjustment  will  eventu¬ 
ally  leave  a  mountain  system  at  a  low  altitude.  This  will  occur,  however, 
only  after  tens  of  thousands  of  feet  of  material  have  been  eroded  from  the 
area,  an  amount  wholly  disproportional  to  the  original  elevation  of  the 
mountains. 


Possible  Cause  of  Subsidence 

When  a  mountain  area  has  been  lowered  5,000  feet  and  base-leveled, 
all  parts  of  the  original  column  under  the  mountain  area  have  been  brought 
possibly  from  8  to  10  miles  closer  to  the  surface  of  the  earth  than  they  were 
before  erosion  began.  After  the  erosion  period  of  a  particular  area  is  ended, 
then  it  would  be  expected  that  the  material  in  the  column,  which  had  been 
brought  up  into  colder  regions,  would  lose  some  of  its  heat  and  that  chemical 
or  physical  changes  might  occur  that  would  tend  to  contract  it.  It  is  prob- 
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able  that  the  geoisotherms,  or  surfaces  of  equal  temperature,  were  l»ent 
upwards  in  the  upward  movement  incident  to  the  isostatic  adjustment  of 
the  column  and  that  these  geoisotherms  are  gradually  depressed  to  their 
normal  depths  after  the  active  erosion  of  the  surface  of  the  column  has 
^  / ceased.  As  this  cooling  process  goes  on  in  the  column  under  the  former 
V  mountain  area  it  is  possible  that  the  surface  of  the  earth  may  be  depressed 
to  sea  level  or  even  below'  it.  When  this  has  occurred,  then  the  area  may 
again  become  one  of  sedimentation;  and  the  process  of  depositing  the  sedi¬ 
ments  that  may  eventually  be  thrown  up  as  a  mountain  system  is  started 
over  agaii^  It  may  be  that  mountain  areas  have  been  what  may  be  called 
active  regions  for  geological  ages  past  and  that  there  has  been  a  succession 
of  sedimentation,  mountain  uplift,  base-leveling,  repeated  sedimentation, 
a  second  uplift,  and  so  on.  It  is  possible  also  that  there  are  areas  in  which 
heavy  sedimentation  has  never  occurred  and  w  hich  have  never  been  elevated 
into  a  mountain  system  or  a  high  plateau. 


Outstanding  Problems 

A  number  of  problems  will  have  to  be  solved  before  we  know  very  much 
about  the  causes  of  the  uplift  of  continents  above  the  ocean  level  and  the 
processes  that  are  involved  in  the  uplift  of  an  area  that  was  once  at  low 
altitude.  For  example  we  should  like  to  know  what  caused  the  first  irrcgu- 
larities  in  the  surface  of  the  earth.  There  must  have  been  some  areas  higher 
than  others  in  order  that  there  could  be  initial  erosion  and  transportation 
of  material. 

It  is  possible  that  there  was  an  initial  difference  in  the  density  of  the 
material  in  different  parts  of  the  earth’s  crust  causing  large  differences  in 
elevation.  It  may  be  that  the  average  elevation  of  the  areas  comprising 
the  present  continents  has  always  been  greater  than  the  average  elevation 
of  the  areas  now  occupied  by  oceans.  This  does  not  mean,  however,  that 
there  have  not  been  decided  changes  in  the  elevation  of  parts  of  the  con¬ 
tinents.  At  times  parts  of  the  continents  have  been  under  water  and  at 
other  times  many  thousands  of  feet  above  sea  level,  forming  mountain 
masses. '^Changes  are  continually  taking  place  in  the  density  of  the  materials 
in  the  isostatic  shell  which  cause  considerable  changes  in  the  elevations  of 
affected  areas.)  Large  changes  may  have  occurred  in  the  elevation  of  the 
f  bottom  of  the  oceans.  In  places  mountains  may  have  been  formed  reaching 
Vto  the  surface,  and  at  other  places  there  may  have  been  a  sinking  of  the 
/  bottom,  /^uch  changes  must  be  the  result  of  changes  in  density  and  must 
be  due  to  changes  in  volume  rather  than  in  chemical  compositionjj  Dr. 
Henry  S.  Washington  has  been  working  on  the  matter  of  the  relation  of  the 
general  elevation  of  an  area  to  the  chemical  density  of  its  igneous  rocks. 
He  has  found  that  the  average  density  of  these  rocks  occurring  on  con¬ 
tinents  is  less  than  that  of  igneous  rocks  occurring  on  oceanic  islands.  It 
appears  from  his  work  that  the  chemical  density  of  the  material  in  the  crust 
under  the  oceans  is  greater  than  that  under  the  continents. 
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j  To  ix)int  to  another  problem,  it  is  of  the  greatest  importance  that  an 
^apparatus  be  perfected  which  will  permit  the  accurate  determination  of 
gravity  at  sea.  Much  work  could  be  done  with  such  an  apparatus  at  small 
t\j)ense,  and  the  results  would  show  very  definitely  whether  the  earth’s 
crust  under  ocean  areas  is  in  the  same  state  of  equilibrium  as  under  the  land. 
In  my  opinion  such  observations  will  prove  that  isostatic  adjustment  is 
'  world-wide.jThe  geodetic  institutions  of  the  countries  of  the  world  should 
carry  on  isostatic  researches,  using  the  accumulated  data  in  the  form  of 
dfflections  of  the  vertical  and  the  intensity  of  gravity  which  they  now  have 
at  their  disposal.  Gravity  observations  should  be  made  in  many  land  areas 
of  the  earth  which  have  not  yet  been  explored  so  far  as  gravimetric  surveys 
are  concerned. 

Much  remains  to  be  done,  but  the  isostatic  investigations  of  the  past 
twenty  years  have  shown  that  the  earth’s  crust  is  in  a  state  of  equilibrium. 
This  work  has  been  done  by  the  geodesist,  and  we  must  now  look  largely 
to  the  geologist  to  apply  the  knowledge  gained  by  the  isostatic  investiga¬ 
tions  to  the  interpretation  of  the  forces  and  movements  which  have  brought 
about  and  maintained  the  isostatic  equilibrium. 


CONCERNING  AERIAL  PHOTOGRAPHIC 
MAPPING:  A  REVIEW  • 


By  James  W.  Bagley 


To  the  geographer,  to  the  explorer,  and  to  the  pioneer  interested  in  learn¬ 
ing  the  character  and  resources  of  remote  p>arts  of  the  world  the  pK)ssibility 
of  mapping  before  penetrating  is  like  the  short  way  to  India  and  Cathay. 


Mapping  of  Inaccessible  Country 


The  application  of  this  possibility  in  Morocco,  where  the  French  have  the 
task  of  establishing  order  in  a  large  area  of  country  which  is  inhospitable 
both  because  of  its  character  and  the  unfriendliness  of  the  tribes,  is  discussed 
by  Colonel  Noirel.  The  method  here  employed  for  mapping  is  to  establish 
points  of  control  on  the  terrain  occupied  and  to  mark  them  with  signals 
which  can  be  identified  on  aerial  photographs.  Flying  at  great  height 
directly  over  the  marked  points,  two  series  of  photographs  are  taken,  one 
with  a  camera  pointed  downward  and  a  second  with  a  camera  pointed 
obliquely  toward  the  mountains.  Though  Colonel  Noirel  does  not  so  state, 
it  is  supposed  that  the  two  cameras  are  joined  rigidly  together  and  that  the 
relationship  between  the  two  chamliers  is  carefully  determined.  The  effect  of 
this  arrangement  would  be  that  the  aerial  positions  and  orientations  of  the 
photographs  could  be  obtained  from  the  “vertical”  ^  photographs  which 
embrace  the  targets,  and  afterwards  directions  and  vertical  angles  taken 
from  the  oblique  photographs  would  supply  data  to  map  the  mountains. 
Topographic  reconnaissance  maps  of  the  scale  i :  200,000  which  were  made 
in  this  fashion  of  country  south  of  Taza  have  been  used. 

The  method  used  by  the  French  is  undoubtedly  feasible  for  mapping  a 
narrow  belt  of  absolutely  inaccessible  country  of  high  mountains,  but  it  is 
doubtful  whether  it  will  permit  of  extension  over  large  areas  of  considerable 


*  H.  Noiret:  La  toposraphie  modeme  et  let  applications  de  la  photofraphie  aiiz  levts  toposraphiqws. 
Maps,  diagts..  illt.  BuU.  Bimesiriel  de  it  Soc.  dt  Topographie  de  France,  Voi.  45.  1921.  pp.  106-127.  Paris. 

C.  G.  Lewis  and  H.  G.  Salmond:  Experiments  in  Aeroplane  Photo  Surveying.  53  pp.;  diagrs.  Surrey  of 
India  Profestional  Paper  So.  tg.  Dehra  Dun.  1920.  3s.  ii  z  tH  inches. 

M.  N.  Madeod.  comp.:  Mapping  from  Air  Photographs.  66  pp.;  maps,  diagrs..  ills.,  index.  General  Stail 
War  Office.  London.  1920.  4  s.  13  x  8H  inches. 

H.  Rouasilhe:  Applications  de  la  photogtaphie  a6rienne  aux  levfs  topographiques  de  precision.  Diagn. 
Annates  Hydrogr.,  No.  703.  Ser.  3.  Vol.  1,  1917,  pp.  81-176.  Paris. 

- Rapport  sur  let  6tudes  techniques  effrctu6es  in  1919  et  1920  sous  la  direction  de  M.  H.  Roussilhr 

Reconstitution  Fondire  et  Cadastre.  Minist^  des  Regions  LibMes.  Paris.  1921. 

—  The  Use  of  Aerial  Photographs  in  Topographic  Mapping.  31  pp.;  maps,  diagrs..  ills.  Air  Serrite  In¬ 
formation  Circaior  So.  184,  Washington,  D.  C.,  1921. 

>  During  the  Worid  War  it  became  customary  in  the  armies  of  the  United  States  and  Britain  to  speak  at 
aerial  photographs  which  had  been  taken  with  the  optical  axis  of  the  camera  directed  downsrard  as  ‘verticals. ’ 
The  French  usually  keep  in  mind  the  position  of  the  negative  in  the  camera  and  call  them  horizontal  photo¬ 
graphs. 
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tried;  but  the  suggestion  is  made  that  further  experimentation  should  lx; 
carried  out. 

An  estimate,  based  on  the  experiment,  of  the  cost  of  further  inch-to-mile 
surveys  by  aerial  photography  gives  a  rate  nearly  twice  that  for  surMvs 
made  during  the  three  years  1914-1917  by  the  ground  method.  The  average 
cost  by  the  ground  method  is  given  as  9.  i  rupees  (about  three  dollars)  i)er 
square  mile.  This  is  a  low  cost  for  plane  surveys  at  the  inch-to-mile  scale.  The 
explanation  seems  to  be  that  the  amount  of  data  to  be  obtained  for  the  map 
is  small,  the  country  is  easy  to  travel  through,  and  the  native  personnel  can 
be  employed  at  modest  wages.  From  the  standpoint  of  economics  the  test 
was  a  severe  one  for  aerial  photographic  surveying.  The  conclusion  reached 
may  be  the  final  one  for  work  in  India,  but  there  was  much  room  for  improve¬ 
ment  in  the  instruments  used  and  the  manner  of  carrying  out  the  work. 

An  area  of  about  five  hundred  square  miles  near  Agra  was  selected  for  the 
small-scale  survey.  It  consisted  of  two  adjacent  fifteen-minute  quadrangles 
in  plains  country.  The  air  force  employed  was  four  airplanes  with  customary 
|)ersonnel.  These  were  loaned  for  the  experiment  with  the  understanding 
that  they  could  \ie  kept  but  a  few  days  and  might  be  recalled  at  any  time. 
The  holding  in  leash  of  the  air  contingent  apparently  led  to  an  undue  hurry¬ 
ing  of  the  photographic  work  with  consequent  confusion  and  an  ultimate 
prolongation  of  the  time  required  to  secure  the  photographs,  and  in  the  end 
the  area  had  not  been  completely  covered. 

The  photogp'aphic  equipment  was  of  an  old  type  such  as  has  for  a  long 
time  in  this  country  been  considered  obsolete.  It  appears  that  they  lacked 
accessory  aircraft  instruments  to  fly  courses  and  to  regulate  exi>osure  inter¬ 
vals.  Captain  Salmond,  who  discusses  at  some  leng^th  the  aircraft  equip¬ 
ment  used  as  compared  with  that  desired,  states  “that  for  future  work  of 
this  kind,  either  machines,  instruments,  ground  control,  etc.,  must  be  so  im¬ 
proved  as  to  eliminate  the  personal  factor  in  pilots  and  observers,  and  so 
obtain  uniform  results  of  a  high  standard  of  perfection  or  all  pilots  and  ob- 
serv'ers  employed  must  have  specialized  in  this  class  of  work,  which  differs 
very  conaderably  from  active  service  work."  Automatic  cameras  are  now 
in  use,  and  means  have  been  provided  to  regulate  them;  but  the  getting  of 
useful  photographs  still  depends  on  a  skillful  pilot  and  a  trained  observer. 
There  seems  to  be  no  way  to  escape  the  necessity  of  giving  competent  men 
adequate  training  if  success  is  to  be  reached  in  making  maps  from  aerial 
photographs.  In  the  Information  Circular  put  out  by  the  U.  S.  Army  Air 
Service  considered  below,  two  examples  of  employing  aerial  photographs  to 
prepare  plane  maps  at  the  scale  1 162,500  are  given.  Each  of  these  maps 
comprised  the  area  of  a  fifteen-minute  quadrangle.  In  both  instances  the 
work  was  successful  from  all  standpoints. 

A  Treatise  on  Aeri.al  Mapping 

In  “Mapping  from  Air  Photographs”  Colonel  Macleod  has  prepared  a 
valuable  treatise.  It  is  evident  that  he  has  drawm  freely  upon  the  informa- 
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tion  and  experience  which  he  gained  while  in  France  during  the  war.  Making 
allowances  for  new  data  which  have  been  gathered  from  experimentation 
since  the  date  of  the  publication,  the  field  of  the  subject  has  been  fairly  well 
covered. 

Colonel  Macleod  gives  consideration  to  many  methods  or  schemes  for 
making  use  of  aerial  photographs  in  mapping  rather  than  confining  his 
endeavor  to  the  presentation  of  a  particular  method.  Methods  of  correction 
for  distortion  arising  from  tilt  of  the  camera,  such  as  were  employed  exten¬ 
sively  by  the  several  armies  during  the  World  War,  receive  a  chapter  of  more 
than  twenty  pages.  This  includes  an  elaborate  discussion  of  the  use  and 
mechanism  of  types  of  the  camera  lucida.  Part  II,  which  takes  up  about  half 
of  the  quarto,  consists  of  “Proofs  of  Geometrical  and  Other  Theorems  Re¬ 
lating  to  the  Plotting  and  Rectification  of  Air  Photos.”  Some  general 
principles  of  perspective  figures  and  special  applications  of  the  principles  to 
instruments  are  given. 

In  a  chapter  headed  “The  Framework”  it  is  made  plain  that  an  elaborate 
net  of  control  points  is  considered  indispensable  for  accurate  mapping  with 
aerial  photographs.  It  is  assumed  that  the  control  points  must  be  estab¬ 
lished  wholly  by  ground  work.  Mapping  at  what  in  the  United  States  are 
considered  large  scales  is  in  mind.  In  the  United  States  and  in  all  new  coun¬ 
tries  the  great  need  is  for  maps  at  moderate  scales  (one  inch  to  the  mile  up  to 
three  inches  to  the  mile),  and  control  has  to  be  established  as  the  maps  are 
made.  It  is  therefore  of  great  importance,  when  considering  means  and 
methods  of  operation,  whether  the  cost  of  a  large  number  of  control  jxjints 
has  to  be  borne  or  whether  it  is  possible  to  get  along  with  a  fewer  number. 
The  feasibility  of  applying  aerial  photographs  to  surveys  depends  to  a  large 
extent  on  the  amount  of  supplementary  ground  work  required  to  make 
them  useful.  A  method  of  aerial  photography  cannot  be  successful  for  our 
moderate-scale  surveys  unless  it  can  be  applied  with  comparatively  few 
points  of  control  which  can  be  readily  and  inexpensively  established. 

Photo  Restitution 

In  contrast  to  Colonel  Macleod’s  compilation,  H.  Roussilhe  has  given  a 
study  of  a  particular  method  of  using  aerial  photographs  in  connection  with 
accurate  mapping.  His  primary  purpose  was  to  discuss  the  principles  of 
photo  restitution*  as  applied  to  apparatus  he  devised.  As  Director  of  a 
division  (Reconstitution  Fonci^re  et  Cadastre)  of  the  Ministdre  des  Regions 
Lib^r^,  he  is  concerned  with  restoring  properties  in  the  devastated  parts 
of  France  to  their  owners,  and  in  order  to  make  the  surveys  needed  to  do  this 
expeditiously  he  turned  to  aerial  photography  as  a  possible  aid.  The  nature 
of  this  task  required  that  the  results  be  accurate  enough  for  surveys  of  the 

*  The  word  *rettitution*  has  been  employed  by  the  French  in  connectioa  with  aerial  photographa  for  ten 
i'can  or  more.  It  was  adopted  by  the  English-speaking  forces  during  the  World  War  and,  as  used  by  tiaetn.  is 
<M]uivalent  to  plotting  data  from  aerial  photograi>hs.  As  employed  by  the  French  it  means  the  treatment  of  a 
photograph  through  all  of  the  steps  necessary  to  produce  a  idan  or  a  map  of  the  objects  it  pictures. 
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cadastral  class.  He  worked  to  make  his  apparatus  and  method  meet  that 
standard.  At  the  date  of  publication  the  opportunity  had  not  been  afforded 
him  to  verify  the  accuracy  of  results  by  a  field  demonstration,  but  it  is 
understood  that  triangulation  had  been  started  to  make  a  test  sur\'ey  at  the 
scale  1 :  2,000. 

A  large  part  of  the  study  is  given  to  a  discussion  of  the  principles  and 
general  conditions  of  photographic  restitution,  the  characteristics  and  de¬ 
scription  of  photo-restitution  apparatus,  and  the  method  of  employing  the 
apparatus  which  was  devised  by  himself.  Relationships  to  be  maintained 
between  factors  of  the  aerial  camera  and  those  of  the  restitution  apparatus 
to  simplify  and  facilitate  the  mapping  w'ork  are  established,  and  graphs  and 
tables  are  supplied  to  provide  for  ranges  in  altitudes  of  flights  and  inclina¬ 
tions  of  the  camera. 

A  chapter  is  devoted  to  the  method  to  be  followed  for  making  surveys 
with  aerial  photographs,  and,  taking  1:2,000  as  the  scale  to  be  employed, 
details  of  the  several  phases  of  the  work  are  sketched.  The  permissible  error 
for  jxisitions  of  triangulation  stations  is  stated  as  but  two-tenths  of  a  meter. 
Points  of  the  great  triangulation  net  in  France  of  the  first  order  of  accuracy 
are  accepted  as  meeting  this  requirement,  but  points  of  the  second  and 
third  order  do  not  as  a  rule  meet  the  requirement-and  therefore  can  be  used 
only  wdth  caution.  At  least  three  points  of  control  are  required  for  each 
photograph.  Levels  must  also  be  established  with  an  accuracy  commen¬ 
surate  with  that  desired  for  the  positions  of  control  points.  It  is  considered 
sufficient  to  have  the  elevations  of  only  the  control  points,  for  it  is  expected 
that  all  other  required  vertical  data  can  be  obtained  from  the  photographs 
It  is  proposed  to  take  both  vertical  and  oblique  photographs  in  series  such 
that  there  shall  be  four  photographs  covering  every  part  of  the  terrain.  Any 
point  to  be  located  can  therefore  be  intersected  by  a  line  from  each  of  at 
least  three  photographs.  The  oblique  photographs  will  be  taken  with  the 
optical  axis  of  the  camera  inclined  about  30“  from  the  vertical.  The  elevation 
chosen  for  flights  is  2,000  meters  above  the  terrain.  The  cameras  being 
equipped  with  50-centimeter  lenses,  the  approximate  scale  of  the  photo¬ 
graphs  will  be  1 :  4,000.  It  is  intended  to  select  enough  negatives  from  the 
lot  thus  obtained  to  make  two  sets  of  restitutions,  and  one  set  is  to  be 
employed  to  check  the  results  of  the  other  set. 

The  need  for  a  high  order  of  accuracy'  in  the  control  scheme  is  empha¬ 
sized.  This  presages  a  high  order  of  accuracy  in  making  locations  of  random 
points  and  in  determining  their  elevations.  Estimates  of  the  refinement 
possible  in  the  results  are  given  in  a  chapter  headed  “Accuracy'  of  Results.” 
Here  it  is  stated  that  if  negatives  of  the  approximate  scale  of  i :  4,000  are 
used  to  construct  a  map  of  the  scale  of  i:  2,000,  the  relief  of  the  terrain 
covered  by  any  negative  being  not  more  than  plus  or  minus  40  meters 
(with  reference  to  control  points),  errors  of  location  made  will  not  excee<l 
two-tenths  of  a  meter,  and  errors  of  elevations  determined  will  not  exceed 
half  a  meter.  Cadastral  survey's  will  require  exceedingly  careful  work,  but 
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toiH)graphic  mapping  at  scales  commonly  used  does  not  require  so  high  a 
degree  of  refinement  in  results.  For  work  at  the  scale  1 :  10,000  it  is  stated 
that  all  except  mountainous  country'  could  be  satisfactorily  surveyed  by  the 

method. 

Major  Roussilhe  very  properly  refers  to  Colonel  Laussedat  •  as  the  father 
of  photogrammetry  and  gives  credit  to  Captain  (later  Lieut. -Colonel) 
Saconney  *  for  his  studies  made  of  photographs  taken  with  kites  before  1913. 

.Aerial  Photography  for  Cadastral  and  Geographical  Surveys 

.Since  the  preceding  paragraph  was  written  there  has  been  received  a  report 
on  the  employment  of  aerial  photography  for  cadastral  surveys  and  for 
geographic  surveys.  This  report  is  an  amplification  of  the  matter  treated  in 
the  1917  annals  with  several  important  modifications  and  additions  that  are 
the  results  of  further  exjjerience.  It  is  to  a  certain  extent  a  supplement  to 
the  earlier  work.  The  two  should  be  studied  together. 

The  report  consists  of  1 16  quarto  pages  in  four  parts  and  is  well  illustrated 
with  more  than  fifty  figures  drawn  at  liberal  scales.  The  first  part  is  de¬ 
voted  to  a  description  of  instruments  and  the  results  of  a  trial  survey  made 
to  test  the  method.  The  second  p)art  deals  with  the  procedure  of  the  method, 
concrete  evidence  being  presented  in  fair  manual  form.  Details  of  the 
method  as  applicable  to  mapping  at  ordinary  (i :  5,000  to  i :  20,000)  scales 
are  explained  in  the  third  part.  In  the  fourth  part  is  seen  the  influence  of  the 
trial  survey.  Here  are  mentioned  the  modifications  that  are  to  be  made  in 
the  aerial  camera  to  be  used  for  cadastral  surveys. 

The  survey  was  made  to  compare  the  aerial  method  with  the  ordinarv’ 
ground  method  of  conducting  cadastral  surveys.  The  map  was  drafted  at 
the  scale  1 :  1,000,  and,  in  spite  of  the  difficulties  encountered,  the  results  are 
stated  to  have  been  more  accurate  (accidental  errors  are  entirely  eliminated) 
than  those  obtained  by  the  ground  method.  The  rate  of  progress  was  also 
greater  by  the  aerial  method  than  by  the  ground  method.  Elevations  could 
not  be  determined  from  the  negatives  so  accurately  as  by  levels  run  on  the 
ground.  The  cost  of  the  aerial  method  did  not  compare  with  that  by  the 
ground  method  so  favwably  as  did  accuracy  of  locations  and  speed.  The 
experience  gained  by  the  test  led  to  a  significant  decision,  namely,  that  aerial 
photographs  intended  for  survey  use  ought  to  be  taken  by  three  joined 
cameras,  so  arranged  that  one  chamber  should  point  down,  one  obliquely 
sidewise,  and  one  obliquely  backward  or  forward.  Photographs  so  taken 
with  multiple  cameras  can  be  more  readily  employed,  will  give  greater  ac¬ 
curacy  in  results,  and  will  cost  less  to  obtain.  This  is  an  exceedingly  inter¬ 
esting  conclusion,  for  it  corroborates  conclusions  which  have  been  reached 
in  this  country  after  the  making  of  studies  and  comprehensive  tests. 


•  Aimt  Launedat:  Rrcbcrchrt  tur  let  inttrumentt.  let  mfthodet  et  le  dettin  topogtaphiquet.  Gauthier  Vil- 
lati,  Parit.  Part  I.  1901,  Part  11.  1903. 

*  J.  T.  Saconney:  M^tropbotographie.  O.  Doin  et  Filt,  Parit.  1913- 
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Work  of  the  U.  S.  Government  Bureaus 

The  report  of  the  Committee  of  the  Board  of  Sur\'eys  and  Maps  published 
as  an  Information  Circular  by  the  Air  Serv'ice  is  a  r6sum6  of  work  done  by 
several  bureaus  of  the  Federal  Government  in  connection  with  the  use  of 
aerial  photography  in  mapping.  The  purpose  of  the  report  was  to  determine 
as  clearly  as  possible  how  successfully  aerial  photographs  could  be  used  in 
topographic  mapping  and  in  surveys  of  coasts  and  what  promise  lay  in  future 
development.  The  report  contains  accounts  of  work  done  by  the  Navy,  the 
Army,  the  U.  S.  Geological  Survey,  and  the  Coast  and  Geodetic  Survey. 
Several  examples  of  the  practical  application  of  aerial  photographs  are  given. 
Among  these  are  a  revision  of  a  coast  chart  to  show  changes  of  a  shore  line 
caused  by  storm  action  at  Tucker  Beach,  N.  J.;  a  revision  of  the  Santa  Mon¬ 
ica  quadrangle,  California,  showing  great  growth  of  the  city  of  Los  Angeles, 
Santa  Monica,  and  near-by  towns,  during  a  period  of  twenty-five  years; 
the  preparation  of  field  sheets  of  the  Schoolcraft  quadrangle,  Michigan,  to 
which  contours  are  to  be  added  by  ordinary  methods  on  the  ground ;  and  a 
plane  map,  based  on  land  lines,  of  a  quadrangle  in  Oklahoma  which  shows 
cultural  development,  drainage,  and  woodland  areas.  Specimens  of  mosaics 
and  types  of  aerial  photographs  are  also  shown. ' 

A  section  of  the  report  is  given  to  a  description  of  aerial  mapping 
cameras  and  the  methods  of  their  use.  Problems  connected  with  the 
application  of  aerial  photography  to  map-making  are  treated  under  the 
headings:  “Pilot’s  Duties,"  “Observer’s  Duties,"  and  “Results  of  Tests  at 
McCook  Field,  April-July,  1920.” 

The  cost  of  making  maps  from  aerial  photographs  is  a  difficult  question 
to  deal  with.  This  is  not  the  only  branch  of  surveying  which  suffers  from 
that  distinction.  All  classes  of  surveys  are  hampered  in  many  quarters  of 
the  globe  by  unfavorable  weather.  Weather  is  of  extreme  importance  in 
obtaining  aerial  photographs.  On  the  other  hand  it  is  possible  with  certain 
types  of  American  aircraft  cameras  to  photograph  a  thousand  square  miles 
in  a  single  fair  day  with  but  one  camera.  Records  of  weather  with  regard 
for  aerial  photographic  possibilities  and  costs  of  operating  aircraft  will  un¬ 
doubtedly  after  a  time  become  available,  so  that  satisfactory  estimates  of 
the  cost  of  all  phases  of  mapping  with  aerial  photographs  may  be  made. 
This  time  is  to  a  certain  extent  anticipated  by  the  report,  and  numerous 
items  of  cost  Incurred  in  getting  aerial  photographs  are  given. 

Part  II  is  a  statement  showing  the  possibilities  of  aerial  photography  in 
mapping,  with  the  types  of  cameras  available.  Here  is  reproduced  a  small 
map  of  the  United  States  which  shows  by  shading  those  parts  where  relief 
is  too  great  for  aerial  photographs  to  be  successfully  employed.  About  four- 
fifths  of  the  country  is  represented  as  susceptible  from  the  technical  stand¬ 
point  of  being  mapped  by  the  use  of  aerial  photographs. 

The  average  vertical  aerial  photograph,  which  is  but  slightly  inclined 
to  the  horizontal  plane,  may  be  used  to  mea.sure  angles  from  its  center. 
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because  lines  drawn  from  the  center  to  objects  pictured  represent  fairly 
accurately  the  true  bearings  to  the  objects.  So  used  the  photograph  is 
exactly  the  equivalent  of  a  map  which  is  mounted  on  a  slightly  tilted 
plane-table.  By  means  of  the  three-point  or  of  the  tracing-paper  method 
a  fair  legation  can  be  made  of  the  point  occupied  with  the  plane-table, 
even  though  the  plane-table  be  only  approximately  level.  Having  made 
the  location  of  the  station,  the  map  can  be  satisfactorily  oriented  and 
any  object  in  view  can  be  sighted.  The  same  sort  of  tracing-paper  solution 
can  be  made  to  determine  the  position  of  the  center  of  vertical  aerial  photo¬ 
graphs,  with  reference  to  three  or  more  known  points  that  it  embraces,  by 
placing  over  the  photograph  a  tracing  of  the  known  points  and  shifting  it 
about  until  the  points  fall  on  their  respective  radial  lines.  When  this  is  done, 
the  tracing  is  properly  oriented  with  respect  to  the  photograph,  and  bear¬ 
ings  to  any  object  pictured  can  be  traced.  The  centers  of  the  photographs 
always  correspond  to  the  positions  to  be  occupied. 

This  is  the  key  to  the  use  of  vertical  aerial  photographs  for  mapping.  It 
affords  a  means  of  extending  surveys  over  considerable  distances  providing 
there  is  a  base  to  start  from  and  a  point  at  the  end  to  tie  to.  It  is  not  un¬ 
common,  in  reconnaissance  and  exploratory  surveys,  to  extend  maps  by  the 
plane-table  intersection  method  for  a  hundred  miles  or  more  from  a  single 
comparatively  short  base.  Extensions  of  maps  by  aerial  photographs  have 
been  successfully  made  over  distances  as  great  as  twenty  miles;  and,  though 
the  proof  that  similar  extensions  can  be  made  over  distances  as  great  as  a 
hundred  miles  is  lacking,  the  evidence  available  indicates  that  there  is  only 
one  thing  that  can  hinder  its  being  satisfactorily  done,  and  that  is  excessive 
relief.  For  reconnaissance  surveys  the  amount  of  relief  which  can  be  success¬ 
fully  coped  with  is  roughly  about  i  ,000  feet  between  two  overlapping  photo¬ 
graphs,  and  this  corresponds  to  about  i  ,000  feet  in  any  mile  of  the  course.  A 
continuous  rising  and  falling  of  the  ground,  if  the  slope  be  not  greater  than 
I  in  5,  would  be  no  more  difficult  to  map  by  aerial  photography  than  the 
average  rolling  country. 

The  problem  of  determining  elevations  from  aerial  photographs  to  suffice 
for  placing  contours  on  maps  is  a  complex  one.  With  instruments  and 
facilities  now  available  the  solution  necessarily  involves,  and  must  be  pre¬ 
ceded  by,  the  accurate  location  of  points  of  control.  To  be  practicable  in 
moderate-scale  surveys  of  large  areas,  this  means  that  the  necessary  points 
of  control  must  come  in  large  part  from  the  photographs  themselves.  This 
task  is  receiving  the  attention  of  mapping  agencies  of  the  Federal  Govern¬ 
ment. 
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By  R.\ymond  Pearl 
The  Johns  Hopkins  University 

In  the  opening  chapters  of  the  first  edition  of  his  “Essay  on  the  Principle 
of  Population,”  T.  R.  Malthus  said:  “I  think  I  may  fairly  make  two  postu- 
lata.  First,  That  food  is  necessary  to  the  existence  of  man.  Secondly, 
That  the  p>assion  between  the  sexes  is  necessary’,  and  will  remain  nearly  in  its 
present  state,  .  .  .  Assuming,  then,  my  postulata  as  granted,  I  say,  that  the 
power  of  p>opulation  is  indefinitely  greater  than  the  power  of  the  earth  to 
produce  subsistence  for  man.”  In  the  century  and  a  quarter  since  these 
words  were  published  the  evidence  not  only  of  their  truth  but  also  of  their 
profound  wisdom  has  multiplied  manyfold.  Malthus  could  know  as  facts 
of  experience,  when  he  wrote  in  1798,  only  what  was  behind  him.  What 
was  to  happen  in  the  nineteenth  century  he  could  only  conjecture. 

Proceeding  from  the  earliest  to  one  of  the  most  recent  scientific  studies 
of  the  problem  of  world  p>opulation,  it  is  to  be  noted  that  Griffith  Taylor, 
in  his  original  and  thoughtful  pajjer  on  “The  Distribution  of  Future  White 
Settlement”  in  the  July,  1922,  number  of  the  Geographical  Review  envisages 
clearly  the  coming  limitation  of  the  earth’s  population,  by  reason  of  its 
saturation  in  respect  of  means  of  subsistence.  The  time  factor  in  this  popu¬ 
lation  saturation,  is  one  about  which  there  may  be  difference  of  opinion.  But 
it  really  matters  little  whether  one  takes  Knibbs’s  estimate  of  450  years 
quoted  by  Taylor,  p.  402,  or  that  author’s  own  suggested  figure  of  about 
two  centuries  or  the  perhaps  even  shorter  estimate  to  which  my  own  mathe¬ 
matical  studies  have  tentatively  led  me.  The  important  consideration  is 
that  population,  so  far  as  we  know,  always  has  grown  and  certainly  is  now 
growing  at  a  rate  which,  if  continued,  will  some  time  completely  populate 
the  habitable  portions  of  the  earth  with  a  density  which  will  be  the  maximum 
consistent  with  the  continued  existence  of  human  beings. 

Explanation  of  Figure  i 

Figure  i  of  this  article  gives  a  picture  of  some  aspiects,  at  least,  of  what 
has  happened  since  the  beginning  of  the  nineteenth  century.  It  will  p)ay  us 
to  examine  it  with  some  care,  because  it  presents  the  problem  that  worried 
Malthus,  as  it  exists  here  and  now.  It  will  appoar  with  startling  emphasis, 
that  nothing  which  has  happened  since  1798  has  in  the  least  degree  miti¬ 
gated  or  softened  or  altered  in  any  true  sense  the  relentless  insistence  of 
Malthus’s  logic.  On  the  contrary,  the  developments  of  the  last  century 
have  made  it  far  plainer  even  than  it  was  to  so  clear-visioned  a  major  prophet 
as  he  was,  that  the  px>pulation  of  the  world  cannot  go  on  increasing  at 
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anything  like  the  rate  of  growth  that  has  prevailed  in  the  past  more  than 
a  short  time  longer. 

This  diagram  is  constructed  from  official  figures,  conveniently  compiled 
in  the  annual  volumes  of  the  “Statistical  Abstract  of  the  United  States." 

It  is  made  according  to  the  following  plan.  The  absolute  values  for  popula¬ 
tion  and  for  the  several  other  items  of  production,  trade,  and  the  like, 
included  in  the  diagram,  were  taken  as  of  value  lOO  in  the  year  1800,  and 
then  at  each  subsequent  point  on  the  diagram  the  absolute  figures  are 
re<luced  to  relative  values  on  the  basis  of  the  1800  figure  taken  as  100.  The 
only  exception  to  this  procedure  is  in  the  case  of  railways  and  telegraphs, 
which  had  not  come  into  existence  in  a  statistically  significant  sense  in 
1800.  In  those  cases,  the  figures  of  their  first  appearance  in  the  statistics 
(1830  in  the  case  of  railways,  and  1850  in  the  case  of  telegraphs)  are  taken 
as  100,  and  the  subsequent  values  are  referred  to  the  initial  value  as  a  base. 
The  relative  figures  so  obtained  were  then  plotted  on  a  logarithmic  scale. 
The  virtues  of  such  a  scale  of  plotting  are,  in  the  present  case,  twofold. 
In  the  first  place,  it  enables  us  to  include  in  one  diagram  of  moderate 
dimensions  the  enormous  range  of  variation  exhibited  by  certain  of  the 
items.  In  the  second  place,  it  is  a  property  of  logarithmic  charts  that  the 
slopfs  or  trends  of  all  lines  are  directly  and  visually  comparable  one  with 
another.  This  is  not  true  of  charts  plotted  on  an  arithmetic  scale,  unless 
the  absolute  values  plotted  chance  to  be  of  approximately  the  same  magni¬ 
tude.  The  figures  on  the  left  hand  margin  of  the  diagram  are  to  be  inter¬ 
preted  in  this  way.  If  any  relative  value  rises  to  the  line  marked  1,000,  it 
means  that  the  item  exhibiting  this  figure  has  increased  tenfold.  If  it  rises 
to  the  line  10,000,  it  means  that  the  item  has  increased,  in  the  period  covered, 
a  hundredfold;  if  to  the  100,000  line,  it  has  increased  a  thousandfold. 

The  original  data  upon  which  the  diagram  is  based,  together  with  the 
calculated  relative  values,  are  presented  in  Table  I.  It  is  to  be  noted,  as  a 
matter  of  course,  that  the  figures  of  Table  I  cannot  possibly  be  meticulously 
accurate.  They  represent,  in  some  of  the  items,  only  rough  statistical 
estimates.  But  they  cannot  px)ssibly  be  so  far  in  error  as  to  affect  sensibly 
the  general  lesson  which  the  diagram  teaches. 

The  World’s  Relative  Progress  in  Population  and  Production 

With  these  explanations  of  the  construction  of  the  diagram,  we  may 
proceed  to  see  what  it  means.  In  the  first  place  it  appiears  that  the  world’s 
population  has  increased  in  the  century  a  little  less  than  two  and  a  half 
times.  This  is,  in  itself,  not  an  extraordinary  figure  and  would  appear  to  be 
nothing  to  be  in  any  way  alarmed  about.  It  is  far  smaller  than  the  rate  of 
[X)pulation  increase  under  special  circumstances,  where  the  population  of  a 
particularly  favored  area  may  double  itself  in  fifteen  to  tw'enty  years. 

The  point  of  real  interest  in  the  diagram,  the  thing  which  gave  purpose 
to  the  writing  of  this  article,  is  that  the  slope  of  every  other  line  on  the  chart  is 
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Jar  steeper  than  that  of  the  population  line.  Thus  it  appears  that,  while  the 
population  was  increasing  two  and  a  half  times,  the  world’s  coal  production 
and  pig  iron  production  increased  from  fifty  to  seventy  times  and  by  1917 
had  increased  nearly  100  fold  over  the  conditions  of  1800.  The  world’s 
cotton  production  increased  in  the  same  period  twentyfold;  the  world’s 
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Pig.  I — Diasmn  showing  the  progms  of  the  worid's  population  and  production  of  certain 
,  materials  in  the  nineteenth  century. 


commerce,  a  little  more  than  that;  the  world’s  shipping  increased  something 
like  eightfold,  while  the  railway  mileage  increased,  in  the  pieriod  from  1830 
to  1917,  by  roughly  3,000  fold,  and  the  telegraphs  300  fold. 

In  the  face  of  such  figures  as  these,  one  may  well  ask,  “^’here  are  we 
going?”  No  sensible  pierson  will,  for  a  moment,  suppose  that  such  lines  of 
this  diagram  as  those  for  cotton  prcxiuction,  coal  production,  or  pig  iron 
production  can  go  on  indefinitely  increasing  at  the  rate  shown  in  the  117 
years  covered.  It  would  be  manifestly  absurd.  Yet,  on  the  other  hand,  it 
must  be  remembered  that  these  figures  are  world  figures,  approximate  if 
one  pleases,  but  on  the  whole  certainly  not  far  from  the  true,  unknown, 
facts.  This  consideration  means  that  the  population  of  the  world,  in  one 
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way  or  another,  has  used  up  in  the  business  of  carr\’ing  on  its  life  all  of  the 
coal,  all  of  the  pig  iron,  and  all  of  the  cotton  for  which  the  production  trends 
are  indicated  on  the  diagram.  There  is  no  such  thing  as  “interworld”  trade. 
Therefore  it  cannot  be  asserted  that  a  part  of  this  production  w’ent  for 
export  and  consequently  need  not  be  worried  about.  Trade  relations  have 
still  to  be  established  with  the  other  planets.  When  we  look  at  the  facts 
of  world  production,  w’e  are  also,  and  implicitly,  setting  before  ourselves 
the  data  of  world  consumption,  using  consumption  in  the  broad  sense  of 
usage  plus  wastage. 

Now'  it  appears  equally  to  be  true  that  the  whole  fiber  of  our  social 
organization  is  bound  up  with  the  consumption  of  about  the  indicated 
amounts  of  prrxlucts.  In  other  words,  so  much  coal  and  so  much  pig  iron 
and  so  much  cotton  were  produced  in  the  last  century  because  the  world’s 
people  needed  them,  or,  at  least,  thought  they  needed  them  to  maintain 
and  continue  their  lives,  individually  and  collectively,  in  the  way  they  w’cre 
doing  and  presumably  wanted  to  do.  Put  in  another  way,  there  seems  no 
escape  from  the  conclusion  that  the  present  stage  of  the  development  of  the 
world’s  civilization  requires  about  the  ratios  of  production  to  population 
shown  on  the  chart  in  order  to  maintain  itself  and  continue  at  its  present 
standards  of  living. 

But  there  at  once  follow’s  a  most  significant  corollary’  from  this.  If  it  l)e 
granted  that  the  coal  and  pig  iron  lines,  for  example,  cannot  by  any  pos¬ 
sibility  be  projected  for  another  century  or  two  along  the  same  lines  that 
their  production  has  follow’ed  during  the  past  century,  then  it  must  be  that, 
unless  the  rate  of  increase  of  population  slows  up,  the  ratio  between  the 
production  of  these  goods  and  the  population  which  has  been  maintained 
in  the  past  cannot  possibly  be  continued  in  the  future. 

There  may  be  those  inclined  to  interpret  the  diagram  in  a  directly  opposite 
way;  who  w'ill  say  that,  since  a  given  population  is  now  able  to  produce, 
owing  to  all  the  developments  of  knowledge  which  have  occurred,  such 
vastly  greater  quantities  of  all  these  necessities  than  they  were  able  to  in 
1800,  there  appears  no  reason  why  the  process  should  not  go  on  at  the 
same  rate  in  the  next  century  that  it  has  in  the  one  just  past,  it  being  pre¬ 
sumed  that  mankind  will  increase  in  the  organized  intelligence  and  awareness 
which  constitutes  applied  science.  This  view  overlooks  the  fact  that  besides 
the  human  element  involved  in  production,  there  is  another  of  even  greater 
importance  which  finally  limits  the  process.  It  is,  that  the  volume  and  the 
surface  of  the  planet  on  which  we  live  are  strictly  fixed  quantities.  This 
fact  sets  a  limit,  if  no  other  does,  to  the  indefinite  projection  of  these  straight 
lines  of  production  trend  which  make  angles  of  30  to  45  degrees  with  the 
horizontal.  For  example,  one  would  not  have  to  project  the  coal  production 
line,  along  the  course  it  has  followed  during  the  nineteenth  century,  over 
many  years  before  it  would  reach  a  pwint  where  it  would  indicate  a  pro¬ 
duced  tonnage  such  that  the  entire  globe  w’ould  have  to  be  solid  coal  to 
p)ermit  of  its  realization.  Eventually  there  must  come  a  turn  in  these 
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production  lines.  One  suspects  that  it  may  have  already  come  in  the  case 
of  pig  iron  and  cotton. 

The  curves  for  railways  and  telegraphs  are  interesting  in  this  connection. 
On  the  whole,  the  world  has  finished  the  major  portion  of  its  railway 
building.  There  will,  of  course,  be  many  more  miles  of  railway  built  as 
time  goes  on;  but  the  additions  will  clearly  be  at  a  much  slower  rate  than 
has  l)een  the  case  from  1830  up  to  the  present  time.  In  other  words,  the 
world  is  nearing  a  stage  of  saturation  in  respect  of  railways.  It  has,  roughly 
i;|x>alcing,  about  all  it  needs. 


Trends  of  the  World’s  Food  Production 

So  far  nothing  has  been  said  about  food,  the  most  important  single  item 
in  human  subsistence.  We  come  here  upon  much  less  secure  ground, 
statistically  speaking,  because  there  are  no  particularly  accurate  world 
figures  for  even  the  most  important  of  crops.  The  data  that  are  available 
are  distinctly  rough  estimates,  except  in  the  case  of  sugar,  where,  owing 
to  the  nature  of  the  manufacturing  processes  involved,  the  total  production 
is  rather  accurately  known.  For  the  other  crops  the  estimates  are,  in 
general,  simply  the  summed  returns  from  countries  which  have  a  system 
of  agricultural  statistics.  Probably  this  leaves  out  a  significant  proportion 
of  the  total  production.  But  there  is  every  reason  to  believe  that  the  trends 
shown  by  the  figures  which  are  available  are  substantially  in  accord  with 
what  would  be  shown  if  accurate  total  figures  were  at  hand.  Inasmuch  as 
it  is  only  the  general  trend  of  the  figures  that  w’e  are  interested  in  for  the 
present  purposes,  the  data  set  forth  in  Table  II  will  suffice.  The  data  are 
shown  graphically  in  Figure  2. 

From  Figure  2  it  appears  that  a  process  is  going  on  in  world  food  produc¬ 
tion  which  is  precisely  the  same  in  kind,  though  different  in  degree,  as  is 
showm  in  Figure  i  for  the  production  of  other  things  than  food.  Until  1916 
the  food  production  curves  were  rising  at  a  more  rapid  rate  than  the  popula¬ 
tion  curve.  In  the  last  three  years  of  the  chart  the  upsetting  conditions  of 
the  war,  combined  with  unfavorable  seasons  in  many  regions,  caused  an 
abrupt  fall  in  the  world’s  food  production.  But,  leaving  these  years  out  of 
account,  it  is  plain  that  the  world’s  food  consumption  (for  here  as  before 
production  means  consumption,  in  the  broad  sense,  when  we  take  the 
world  as  a  whole)  has  increased  faster  in  the  last  20  years  than  has  popula¬ 
tion.  This  is  particularly  marked  in  the  case  of  the  commodity  sugar,  which 
in  some  degree  may  be  regarded  as  a  food  luxury. 

It  will  be  understood,  of  course,  that  not  the  whole  of  any  one  of  the  crops 
shown  in  Figure  i,  is  directly  consumed  as  human  food.  In  some  cases, 
notably  corn,  the  fraction  that  is  thus  directly  consumed  by  human  beings 
is  relatively  small.  But  indirectly  and  in  converted  form,  through  animals 
and  manufactured  products,  the  bulk  of  all  edible  farm  crops  contributes 
in  greater  or  less  degree  to  human  nutrition.  \Ve  eat  the  corn  in  the  form 
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of  pork,  we  drink  (or  did  drink)  a  good  deal  of  barley  as  beer,  we  eat  some 
of  the  oats  as  oatmeal,  some  as  eggs,  some  as  milk,  and  so  on. 

Now,  a  su()erficial  view  of  the  situation  revealed  in  Figures  i  and  2  is 
likely  to  be  extremely  complacent.  Population  has  grown  since  Malthus’s 
day.  Yes,  about  as  he  said  it  would.  But  Malthus  quite  overlooked  the 
powers  of  man  himself  to  make  nature  do  his  will.  As  the  p>opulation  has 
increased  man  has  made  the  means  of  subsistence  increase  still  faster.  So 
far  from  population  catching  up  with  the  means  of  subsistence,  it  is  plainly 
out-distanced  in  the  race.  So  will  the  unthinking  interpret  our  charts. 


Table  II — World  Production  of  Principal  Food  Crops 


Year 

Corn 

Barley 

Rye 

Potatoes 

Sugar 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Bushels 

Bushels 

Bushels 

Bushels 

Bushels 

Bushels 

Pounds 

»«95 

2.835 

2.593 

3.008 

916 

1.468 

— 

17.779 

1900 

2,793 

2,641 

3.166 

960 

1.558 

4.382 

19.370 

*9^5 

3.461 

3.327 

3.510 

1,180 

1.496 

5.255 

21,310 

1910 

4.032 

3.575 

4.182 

1.389 

1.673 

5.275 

33.415 

1911 

3.461 

3.541 

3.786 

1.375 

4.749 

38,083 

1912 

4.055 

3.760 

4.585 

1.457 

1.901 

5.873 

35.5«5 

>913 

3.587 

4.127 

4.697 

1.650 

1,880 

5.803 

40,788 

1914 

3.878 

3.486 

4.035 

1.463 

1.597 

— 

41.972 

>915 

4.213 

4.173 

4.389 

1.560 

1.586 

3.044 

41.512 

1916 

3.‘oi 

2.279 

3.941 

1.437 

530 

1.720 

1917 

3.483 

2,224 

2.975 

914 

434 

2.734 

B 

1918 

3.038 

2,818 

3.052 

1.077 

529 

■■A 

But  we  are  unable  to  convince  ourselves  that  such  complacency  has  any 
warrant.  We  believe  that  anyone  who  will  take  the  trouble  to  read  even 
the  present  article  carefully  and  will  ponder  over  the  facts  it  presents, 
rejecting  if  he  likes  everything  that  savors  of  opinion  or  theory,  will  be 
bound  to  feel  some  misgivings  about  the  world’s  ability  to  go  on  indefinitely 
increasing  both  its  population  and  its  average  standard  of  consumption 
or  of  living.  For  precisely  that  is  what  we  are  now  doing.  The  steeptr 
slopes  of  the  production  with  the  population  line  can  only  mean  (recalling 
always  that  we  are  dealing  with  the  world  figures)  that  the  ratio  of  con¬ 
sumption  to  population  has  been  steadily  widening.  But  a  widened  con¬ 
sumption  ratio  represents  a  more  extravagant  standard  of  living.  It  can. 
broadly  speaking,  mean  nothing  else.  If  people,  taken  at  random,  consume 
(use  and  waste)  more  goods  now  than  people  did  say  20  years  ago,  then 
plainly  their  standard  of  consumption  has  gone  up. 

Results  of  Other  Studies 

Space  will  not  permit  any  exhaustive  review  of  the  literature,  but  the 
author  of  the  present  article  desires  to  quote  briefly  from  two  recent  writers 


THE  POPULATION  PROBLEM 


643 


on  the  general  subject  of  population,  in  order  to  show  that  he  does  not  stand 
alone  in  the  views  suggested.  One  of  the  most  careful  and  thorough  of 
recent  students  of  the  problem  is  Thompson.  In  rounding  up  the  results 
of  his  study  he  says: 

Another  conclusion  which  seems  to  me  to  be  warranted  is  that  population  cannot 
continue  to  increase  at  its  present  rate  without  being  more  and  more  subjected  to  the 
actual  want  of  food,  provided  the  dis- 
tribution  of  labor  between  agriculture 
and  the  non-agricultural  industries  con¬ 
tinues  in  its  present  trend  (the  trend 
found  in  the  more  highly  developefl 
countries).  Nor  can  a  greater  and 
greater  proportion  of  the  population  be 
devoted  to  agriculture  and  the  present 
rate  of  increase  continue  without  check¬ 
ing  a  progressive  standard  of  living. 

The  non-agricultural  industries  are  not 
yielding  increasing  returns  in  such  ratio 
that  they  can  furnish  the  necessary 
material  means  for  a  progressive  stan¬ 
dard  to  such  a  rapidly  increasing  popu¬ 
lation.  Thus  whatever  the  direction  of 
development,  a  progressive  standard  of 
life  and  a  population  increasing  from  1.5 
per  cent  to  2.0  per  cent  a  year  cannot 
go  on  together  for  long,  in  a  large  part 
of  the  world.  Therefore,  either  our  pres¬ 
ent  standard  of  living  must  be  simplified  m 
as  an  increasing  proportion  of  the  popu¬ 
lation  becomes  rural  or  the  present  rate 
of  increase  of  population  must  be  lowered. 

Probably  both  must  take  place  in  order 
to  have  a  realVy  progressive  civilization. 

To  simplify  our  present  standards  of 

living  does  not  necessarily  mean  a  lower-  ^  .  , .  ,  . 

,  '  Fig.  2 — Diagram  showing  progress  in  world  food  pro- 

ingofthem.  It  means  rather  that  a  good  ju^ion  in  relation  to  popuUtion. 
many  of  the  things  of  our  civilization 

which  we  consider  essential  today  may  be  found  to  be  merely  passing  phases,  induced  by  our 
rapid  industrial  development.  We  have  become  accustomed  to  think  of  civilization  and  cul¬ 
ture  and  progress  as  of  necessity  involving  all  the  complexities  of  our  present  existence.  It  is 
open  to  question,  however,  whether  much  of  our  present  complexity  is  not  a  hindrance  to 
real  culture  rather  than  an  aid.  There  cannot  be  much  doubt  that  as  people  are  becoming 
more  educated  they  are  becoming  more  self-contained,  and  they  begin  to  see  that  the  way 
to  get  the  most  out  of  life  is  to  put  the  most  into  it,  and  not  to  surround  themselves  with 
all  the  luxuries  and  baubles  they  can  afford. 

But  it  is  doubtful  whe,.her  even  such  a  simplification  of  life  of  the  people  of  the  more 
highly  civilized  nations  will  enable  them  to  support  in  comparative  comfort  an  ever- 
increasing  proportion  of  their  populations,  or  even  the  same  proportion  as  at  present,  if 
it  is  not  accompanied  by  a  lower  rate  of  natural  increase  of  population.  A  slower  rate 
of  increase  of  population  will  give  more  time  to  adjust  standards  of  life  to  surrounding 
conditions  and  to  direct  the  course  of  progress;  without  it  most  of  our  efforts  must  be 
directed  towards  the  more  pressing  of  the  problems  of  our  present-day  life.  A  greater  and 
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greater  control  over  the  growth  of  population  is  essential  to  a  growth  of  rational  social 
control.* 

Another  leading  student  of  the  problem,  East,  has  this  to  say  in  a  recent 
paper: 

Let  us  think  in  terms  of  land.  A  careful  study  of  the  available  statistics  shows  that, 
by  and  large,  it  takes  about  2.5  acres  to  support  each  individual.  Some  selPsupporting 
nations  can  make  out  with  less,  but  only  when  they  put  all  their  efforts  into  cultivating 
their  richest  land;  others  with  less  efficient  methods  take  much  more.  Taking  this  as  the 
average  figure,  then,  it  is  necessary  to  plow',  plant,  cultivate,  or  otherwise  tend,  some 
37  million  acres  more  land  each  year  than  was  ever  so  treated  before,  if  the  nations  of  the 
earth  are  not  to  go  hungry. 

It  is  a  curious  illustration  of  the  general  tendency  of  people  to  be  optimistic  about 
everything,  that  even  many  of  our  most  eminent  economists  believe  this  wresting  of 
additional  food  from  the  soil  to  be  an  easy  task.  They  draw  wonderful  pictures  of  what 
science  has  done  in  the  past  few  years,  make  roseate  prophecies  of  similar  advances  in  the 
future,  and  keep  everyone  happy  with  the  idea  that  the  human  race  has  unlimited  credit 
on  Nature’s  bank.  Never  was  logic  more  fallacious.  The  total  land  area  of  the  globe, 
33,000  million  acres,  seems  large,  it  is  true,  but  one  cannot  utilize  all  this  area  for  raising 
crops.  Take  out  the  mountains,  the  deserts,  the  undrainable  swamps,  in  short  the  areas 
not  available  for  agriculture,  and  there  is  left  about  13,000  million  acres.'  Of  this  potential 
world  farm  some  5,000  million  acres  are  now  being  cared  for  by  the  hand  of  man.  Accord¬ 
ing  to  our  previous  calculations,  then,  the  maximum  population  the  earth  can  support 
is  a  little  over  5,000  millions.  And  here  is  the  heart  of  the  matter — the  time  when  this 
important  event  would  take  place  at  the  present  rate  of  increase  is  not  so  far  distant  but 
that  some  of  our  grandchildren  would  live  to  see  it.  Mind,  I  do  not  say  the  world  is  going 
to  fill  up  and  run  over  like  a  tub  within  the  next  century  or  so.  Of  course  it  is  not.  The 
difficulties  of  digging  out  a  living,  the  positive  checks  to  population,  will  see  to  it  that  the 
present  rate  of  increase  diminishes,  even  if  no  other  checks  interv'ene.  I  am  merely  showing 
the  meaning  of  this  speed. 

In  the  second  place,  human  genius  is  not  doing  for  agriculture  just  what  our  economists 
seem  to  think.  The  industrialization  of  the  Caucasian  world  which  has  gone  on  at  such  a 
rapid  pace  during  the  last  fifty  y'ears  has  provided  for  more  people,  it  is  true.  In  fact, 
population  increase,  though  rapidly  rising,  has  not  really  caught  up  with  the  increase  in 
production  made  possible  by  the  multitude  of  mechanical  inventions.  But  why  has  this 
come  about?  There  is  one  reason  and  only  one  reason  for  the  situation.  We  have  had  a 
reserve  of  new  land  to  draw  upon.  Mechanical  inx'ention  simply  made  it  possible  for  a 
gi\'en  unit  of  man  pow'er  to  cultivate  more  land  and  to  distribute  its  products  more  rap¬ 
idly  and  equitably.  With  the  exception  of  the  credit  to  be  given  the  mechanical  produc¬ 
tion  of  chemical  fertilizers,  thus  far  negligible  in  a  world-sense,  the  Age  of  Steel  has  not 
aided  agriculture  one  iota,  when  computation  is  made  on  unit  area.  In  other  words,  the 
provisions  John  Doe  raises  on  his  hundred-acre  farm  have  not  been  increased  because 
of  traction  plows  and  steam  threshers.  But  John  Doe  has  had  cheap  land  available  and 
has  been  able  to  cultivate  more  of  it  than  he  could  by  the  old  hand  methods.  Yields  per 
acre  w'ere  actually  decreased.  What  will  happen  when  the  new  land  gives  out?  It  is  giving 
out,  giving  out  rapidly.  Well,  the  result  will  simply  be  this:  the  machine  farmer  will  give 
w'ay  to  the  hand  farmer.  The  American  who  now  cultivates  26  acres  per  capita  will  have 
to  put  more  man  power  into  his  efforts  and  will  approach  the  Belgian  standard  of  5  acres 
per  capita.  He  will  get  greater  yields  on  a  given  acre  by  so  doing,  even  as  the  Belgian  farmer 
gets  greater  yields,  but  the’yield  P«r  capita  will  sink  slowly  downward.  So  few  people  seem 
to  appreciate  this  difference  of  standard.  They  look  at  the  English  yields  of  wheat  and 
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CrtTinan  yields  of  potatoes  and  wonder  why  the  yields  per  acre  in  the  United  States  are 
so  low.  They  are  low  simply  because  the  United  States  has  had  new  lands  to  exploit.  The 
country  has  been  in  an  era  of  “increasing  returns;"  when  shallow  plowing,  incomplete 
cultivation,  and  other  cheap  extensive  methods  would  still  yield  a  fair  profit.  European 
agriculture,  on  the  other  hand,  has  long  been  experiencing  the  pain  of  “decreasing  returns.” 
^’ear  by  year  they  have  been  faced  with  the  necessity  of  getting  more  and  more  out  of 
their  land,  to  pay  the  mounting  rentals.  They  have  succeeded  remarkably  well;  but  they 
have  only  had  this  success  because  they  have  put  more  toil,  more  man  power  into  their 
work.  We  are  now  entering  on  this  era  of  diminishing  returns  per  person  in  this  country. 
Our  yields  per  acre  are  rising  and  will  continue  to  rise.  But  they  will  rise  because  of  the 
increased  effort  put  into  the  work  rather  than  because  of  new  methods  of  tilling  and  of 
tiinc-saving  devices.* 

These  quotations  from  two  of  the  leading  investigators  of  the  problem 
of  jx)pulation  at  the  present  time  will  be  sufficient,  it  is  thought,  to  indicate 
that  the  author  is  not  alone  in  supposing  that  this  is  a  real  problem,  perhaps 
the  most  significant  one  facing  mankind  today. 

It  is  not  my  purpose  in  the  present  article  to  do  any  more  than  present 
the  general  problem.  With  my  colleague.  Dr.  Lowell  J.  Reed,  I  have  in 
preparation  a  book  on  the  subject,  in  which  the  detailed  facts  as  to  popula¬ 
tion  growth  in  various  countries  will  be  presented,  together  with  a  mathe¬ 
matical  theory  of  population  growth,  which  may  be  of  value  in  approaching 
the  solution  of  the  world-wide  and  pressing  problem. 

•E.  M.  Eut:  Future  Food  Proopect*,  World  Atriculturt,  Vol.  3.  1921,  pp.  130-132. 
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By  Walter  F.  Willcox 

Cornell  University 

At  the  request  of  the  Editor  of  the  Geographical  Review  I  send  these  brief  commenis 
on  Professor  Taylor’s  thoughtful  and  thought-provoking  article,  “The  Distribution  of 
Future  White  Settlement,"  in  the  July  number.  The  main  issue  between  Professor  Taylor 
and  me  probably  lies  in  our  differing  answers  to  his  fundamental  question,  which  is  this: 
Assuming  that  accidental  and  artificial  influences  upon  the  distribution  and  density  of 
the  white  population  of  the  earth  are  destined  to  become  in  future  less  potent,  and  this 
I  concede  only  for  the  purpose  of  raising  the  main  issue,  will  physiographic  influences, 
such  as  temperature,  rainfall,  altitude,  and  coal  supply,  become  dominant  and  in  com¬ 
bination  fix  the  future  distribution  and  density  of  the  earth’s  white  population?  This 
question  Professor  Taylor  answers  in  the  affirmative.  My  answer  would  be.  We  cannot 
tell. 

The  view  which  seems  to  me  defensible  as  an  alternative  to  his,  even  in  face  of  his 
evidence,  is  that,  if  the  artificial  influences  become  less  potent,  human  and  social  influences, 
conscious  and  unconscious,  are  likely  to  compete  with  physiographic  influences  in  filling 
the  v’oid. 

Temperature  escapes  human  control,  but  wheat  does  not.  There  is  a  hybrid  variety  of 
wheat.  Marquis,  which  was  first  bred  less  than  twenty  years  ago  and  which  ripens  earlier 
than  competing  varieties.  In  1918  this  variety  yielded  in  Canada  alone  a  crop  of  129 
million  bushels  and  had  pushed  the  area  for  the  profitable  growing  of  wheat  farther  into 
the  Canadian  Northwest.  In  my  opinion  there  is  doubt  whether  the  whites  will  continue 
to  be  tied  as  closely  as  now  to  wheat  for  their  main  food  and  more  doubt  whether  wheat 
will  remain  limited  to  its  past  and  present  range. 

With  scientific  agriculture  and  especially  its  practical  applications  still  in  their  infancy, 

I  cannot  foresee  what  developments  will  come  from  them  nor  how  far  man  with  the  help 
of  this  potent  agent  can  modify  the  production  of  food  in  various  areas.  If  in  the  last 
half  century  or  more  the  centers  of  agricultural  production  in  Australia  had  shifted  as  far 
as  they  have  in  the  United  States,  perhaps  Professor  Taylor  would  be  less  ready  to  assume 
a  static  agriculture  through  the  next  few  centuries. 

At  another  point  I  dissent  even  more  confidently.  He  says  “Health  is  controlled  pri¬ 
marily  by  temperature  and  humidity.”  In  my  opinion  it  is  not  controlled  by  any  one  or 
two  influences  but  is  affected  by  individual,  family,  and  social  action  more  than  it  is  by 
natural  conditions.  The  motto  of  the  New  York  State  I>epartment  of  Health:  “Public- 
health  is  purchasable:  within  limits  a  community  can  have  the  death  rate  it  is  willing 
to  pay  for"  seems  to  me  nearer  the  truth  and  more  likely  to  be  serviceable  to  mankind  than 
the  somewhat  fatalistic  dogma,  “Health  is  controlled  primarily  by  temperature  and 
humidity.” 

Professor  Taylor  says:  "The  world  as  a  whole  has  doubled  its  population  during  the 
last  ninety  years."  The  statement  made  with  the  presentation  of  no  evidence  and  the 
mention  of  no  authority  illustrates  the  author’s  fondness  for  sweeping  generalization> 
inadequately  supported.  My  own  recent  study  of  the  growth  of  the  world’s  population 
led  me  to  conclude  that  since  the  middle  of  the  eighteenth  century  it  has  been  rapidh 
increasing  and  is  now  perhaps  two  thirds  larger  than  then.  I  doubt  that  during  the  last 
ninety  years  its  increase  has  been  greater  than  50  per  cent. 

In  the  same  connection  Professor  Taylor  discussed  briefly  the  growth  of  American 
population  where  the  facts  are  well  established.  He  wrote: 
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‘The  population  of  the  United  States  has  been  doubling  itself  approximately  each 
thirty  years  during  the  last  century.  It  was  25  millions  in  1850,  50  millions  in  1880,  and  too 
millions  in  1910.  If  this  rate  of  increase  continue,  it  will  have  grown  to  the  700  millions 
mentioned  in  Table  VII  in  less  than  one  hundred  years.* 

The  figures  and  increases  are  as  follows. 


POPULATION  OF  THE  UNITED  STATES  IN  MILLIONS 


Year 

Same  Area 

With  Territori.al 

Increase  in  30  Years 

Accessions 

Amocnt 

Percentage 

1850 

23-19 

23-19 

1880 

50.16 

50.16 

26.97 

1 16 

1910 

91.97 

101.15 

41.81 

83 

To  round  23.2  millions  to  25  millions  is  a  questionable  procedure  but  less  so  than  to  raise  a 
figure  of  less  than  92  millions  to  too  millions  or  to  count  the  population  of  the  Philippine 
Islands  (7^  millions  in  1903)  as  a  part  of  the  increase  in  the  population  of  the  United 
States  between  1880  and  1910.  The  figures  in  the  last  column  of  the  table  show  how 
wide  of  the  truth  is  the  statement  that  the  population  of  the  United  States  has  been  doub¬ 
ling  every  thirty  years.  Few  facts  about  our  population  are  better  established  or  of 
greater  importance  than  its  slackening  rate  of  growth  since  i860. 

May  I  put  on  record  here  my  sceptical  attitude  towards  any  and  all  efforts  to  deter¬ 
mine  the  population  of  the  earth  or  any  large  part  of  it  for  more  than  a  few  years  ahead, 
whether  the  method  employed  be  one  of  subtle  mathematical  analysis,  or  merely  the 
assumption  that  conditions  and  changes  of  the  recent  past  will  continue  for  some  time? 
To  my  mind  the  largest  population  fact  of  the  present  day  is  the  decreasing  birth  rate, 
due  in  the  main  to  volitional  control.  It  is  because  of  this  new  phenomenon,  I  believe, 
that  we  stand  at  the  threshold  of  a  pew  era  in  the  history  of  population.  I  doubt  that 
we  can  gain  much  by  striving  to  foresee  how  population  will  grow  through  coming  genera¬ 
tions  or  how  it  will  be  distributed  in  the  remote  future  after  this  new  agency  has  worked 
out  its  results  and  man  has  become  thereby  more  and  not  less  the  master  of  his  fate. 
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AMERICAN  GEOGRAPHICAL  SOCIETY 

Presentation  of  the  Charles  P.  Daly  Medal  to  Sir  Francis  Younghusband.  Announcement 
of  the  award  of  the  Charles  P.  Daly  Medal  of  the  American  (Geographical  Society  to  Lieu¬ 
tenant-Colonel  Sir  Francis  Younghusband,  President  of  the  Royal  (Geographical  Society, 
was  made  in  the  J  uly  number  of  the  Gtographical  Revirw.  The  presentation  of  the  medal  took 
place  on  July  19  at  the  American  Embassy  in  London. 

In  presenting  the  medal  the  Ambassador  referred  briefly  to  the  circumstances  under 
which  the  award  was  established,  to  the  accomplishments  for  which  it  was  bestowed,  and 
to  the  previous  holders,  making  felicitous  reference  to  the  merits  of  the  present  recipient. 
In  response,  Colonel  Sir  Francis  Younghusband  expressed  his  appreciation  of  the  medal, 
which  he  likened  to  the  embodiment  in  gold  of  the  friendly  spirit  which  he  met  with  in  his 
visit  to  the  United  States  in  1914.  The  Earl  of  Winterton,  who  had  been  designated  by  the 
Secretary  of  State  for  India  to  represent  him,  then  proposed  a  vote  of  thanks  to  the  Ambassa¬ 
dor,  which  was  seconded  by  Sir  Maurice  de  Bunsen  on  behalf  of  the  Council  of  the  Royal 
(Geographical  Society. 

EUROPE 

The  Geographical  Factor  in  Spanish  Civilization.  In  a  scholarly  volume  full  of  new  points 
of  view  Emilio  H.  del  Villar  seeks  an  explanation  of  the  lowly  estate  of  Spain  among  the 
civilized  nations  of  today  (“El  valor  geografico  de  Espana:  Ensayo  de  ec^tica.  Estudio 
comparativo  de  las  condiciones  naturales  del  pals  para  el  desarrollo  de  la  vida  humana  y 
la  civilizaci6n,”  Madrid,  1921).  Del  Villar  is  not  satisfied  that  it  is  due  to  her  religion  or 
bad  government.  When  Spain  was  the  greatest  country  in  Europe  she  aas  just  as  catholic 
and  just  as  monarchial  as  she  is  today,  and  then  she  easily  outclassed  the  northern  nations 
that  now  excel  her.  He  thinks  it  absurd  to  say  the  Spaniard  is  not  a  worker.  He  empha¬ 
sizes  the  part  played  by  the  environment  which  he  calls  the  “geographic  factor." 

He  devotes  half  his  book  to  examining  this  geographic  factor  at  work  in  the  United 
States — an  unusually  favorable  country  for  its  study;  in  Europe — the  region  of  fullest 
knowledge  and  home  of  many  interesting  nations;  and  in  South  America — a  region  of 
recent  development.  The  other  half  applies  the  method  of  study  so  formed  to  Spain. 

The  eastern  central  region  of  the  United  States  has  the  great  population  densities  and 
the  great  city  groups,  rising  to  maximum  intensity  in  the  belt  between  Washington  and 
Boston.  Agricultural  production  is  high  there,  but  by  no  means  coincident  anth  the  dens¬ 
est  population.  Mining,  important  as  almost  nowhere  else  in  the  world  in  many  parts  of 
the  United  States,  promotes  neither  density  of  population  nor  the  growth  of  cities.  Much 
of  it  is  carried  on  in  the  sparsely  settled  regions  of  the  West.  Iron  is  enormously  abundant, 
but  the  ores  occur  quite  apart  from  the  centers  of  population.  The  coal  beds,  also  magnifi¬ 
cent,  are  nearer  the  great  centers,  but  none  are  within  the  dense  eastern  belt.  But  the 
manufacture  of  iron  from  its  ore  is  carried  on  near  the  coal,  especially  in  the  dense  eastern 
coast  belt. 

This  amounts  to  a  law  or  principle.  In  lands  of  summer  rain  and  abundant  crops  the 
places  where  minerals  are  refined  and  manufactured  are  the  places  where  the  most  varied 
manufactures  will  be  carried  on,  especially  if  there  is  good  access  to  the  ocean,  the  pathway 
of  commerce.  Here  it  is  that  great  population  masses  and  great  cities  are  bound  to  arise. 
In  Del  Villar’s  phrase  this  gives  high  ecetic  value,  conduces  to  a  high  degree  of  habitabilitv. 

In  Europe  are  found  the  same  conditions.  The  great  city  and  population  masses  there 
constitute  a  sub-Nordic  zone  consisting  of  the  Scotch  Lowlands,  England,  the  north  of 
France,  Belgium,  Holland,  western  and  central  (Germany,  and — in  a  decreasing  degree — 
Denmark;  a  summer-rain  region  like  eastern  North  America,  producing  abundantly  with¬ 
out  irrigation,  a  hay-and-fodder  country  with  many  cattle  and  large  cereal  and  vegetable 
crops.  This  zone  has  much  coal  and  iron  also,  which  it  works  up  on  the  coal  or  near  by 
at  convenient  seaports,  developing  manufactures  of  v’ast  importance  with  raw  materials 
brought  from  far  and  near. 
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Spain  has  a  thinner  population  and  few  cities.  It  lies  in  an  outer,  Mediterranean  rone. 
Only  the  north  has  summer  rain  and  abundant,  moisture-loving  growths.  The  rest  of 
Spain  is  dry,  a  land  of  winter  rain  and  woody  thickets,  needing  the  help  of  irrigation  to 
become  productive.  Moreover,  this  scrubland  has  a  very  thin  soil  and  has  been  widely 
“(les*'rtir^”both  by  the  removal  of  the  scrub  and  the  exhausting  of  the  thin  layer  of  humus 
by  wheat  growing.  This  condition,  widespread  in  Mediterranean  regions,  is  accompanied 
and  aggravtited  by  destructive  hillside  erosion  which  annually  invades  greater  and  greater 
expanses.  Del  Villar  proposes  as  a  remedy  less  wheat,  more  fodder,  more  cattle,  more 
manure — ^to  be  applied  in  connection  with  chemical  fertilizers — to  restore  the  humus. 
Regions  that  invite  tree  crops — almonds,  chestnuts,  walnuts,  and  olives — have  grown  too 
much  wheat,  which  Spain  should  have  learned  long  since  to  seek  in  the  better  wheat  lands 
of  .America. 

Obviously  it  is  a  difficult  thing  to  change  a  nation’s  crops,  yet  Del  Villar  must  know 
that  the  Danes  were  obliged  by  American  competition  to  make  the  same  shift  from  grain 
to  cattle  raising  and  made  it  successfully.  An  interesting  step  in  that  change  of  Danish 
agriculture  was  the  founding  of  agricultural  high  schools  to  enable  the  people  to  learn  the 
new  business.  In  this  respect  the  geographical  factor  was  crowding  both  Spain  and  Den¬ 
mark,  and  the  difference  in  the  present  prosperity  of  the  two  countries  seems  due  to  the 
energetic  reaction  of  the  Danes  to  this  crowding  and  the  very  slight  reaction  of  the  Span¬ 
iards.  Del  Villar  is  right  in  drawing  attention  to  the  geographic  factor,  but  he  seems  to 
minimize  the  human  one.  The  Spaniard  is  the  most  important  item  in  the  Spanish  environ¬ 
ment.  Take  the  case  of  the  olive  tree,  one  of  nature’s  kindest  gifts  to  Spain.  According  to 
Theobald  Fischer  (“Der  Olbaum,”  Gotha,  1904)  the  Spanish  crop  of  oil  in  1890  was  3,070,000 
hectoliters,  the  Italian  1,300,000,  the  French  300,000.  But  the  price  paid  for  a  hectoliter  of 
Spanish  oil  was  $13;  for  the  Italian,  $30;  and  for  the  French,  $32.  “It  corresponds  to  the 
state  of  Spanish  agriculture  and  general  culture  that  Spain  produces  the  finest  trees  and 
excellent  olives  but  very  low-grade  olive  oil.”  “The  treatment  of  the  tree  and  fruit  and 
the  method  of  extracting  the  oil  [in  Spain]  are  for  the  most  part  so  primitive  that  of  late 
enterprising  Frenchmen  and  Italians  go  to  .\ndalusia  in  Spain  and  have  the  olives  picked 
and  pressed  under  their  own  supervision  to  get  really  good  oil.”  If  the  Spaniards  could 
have  got  the  French  price  for  their  crop  of  3,000,000  hectoliters,  they  would  have  added 
$57,000,000  to  its  value,  more  than  twice  as  much  as  Spain’s  total  expense  for  education 
in  1920. 

The  government  does  not  gather  correct  statistics,  does  not  accurately  inform  itself  of 
the  facts.  It  does  not  help  its  people  adjust  themselves  to  a  new  condition  and  leaves  59 
per  cent  of  them  today  illiterate. 

Besides  not  having  rain  enough  for  a  dense  population  Spain  lacks  coal.  She  has  very 
\-aluable  mineral  deposits,  especially  iron  ores,  but  little  coal,  producing  4,000,000  tons 
in  1913  and  importing  3,000,000  to  make  up  its  consumption  of  7,000,000.  That  is  very 
little  indeed  compared  writh  the  United  States  or  Germany  or  England.  Spanish  water 
power  may  be  equix'alent  to  20,000,000  tons  of  coal — estimates  differ  enormously.  The  study 
of  the  United  States  and  Europe  suggests  that  the  mere  presence  of  minerals  will  not 
create  large  population  centers.  It  is  the  reduction  and  manufacture  of  iron  and  other 
minerals  together  with  the  allied  manufacturing  that  have  so  much  ecetic  importance. 
But  Spain  is  deprived  of  the  favorable  effects  of  the  possession  of  ores  by  What  Del  Villar 
calls  the  restrictive  action  of  the  optimum.  An  optimum  is  a  country  of  high  ecetic  value. 
In  Spain’s  case  the  optimum  is  England.  It  restricted  the  activities  of  Spain  by  purchasing 
S|)anish  iron  ores  and  taking  them  away  to  smelt  and  manufacture  with  the  abundant 
English  coal.  English  capital  conducts  even  the  mining  operations  in  S[>ain,  increasing  the 
density  of  population  and  making  cities  grow  in  England  instead  of  in  Spain.  In  the  same 
way  England  is  enabled  to  draw  from  all  parts  of  the  British  Empire  and  from  other  coun¬ 
tries  as  well.  We  are  inxited  to  see  the  ground  of  Spain’s  inferiority  in  Spain’s  defective 
geographic  factors. 

But  if  our  sense  of  the  Spanish  environment  as  a  trying  one  is  heightened  we  yet  are  not 
shown  the  Spaniard  making  a  very  adequate  effort  to  dominate  it. 

Mark  Jkffbrson 

Group  Cities  of  Great  Britain.  The  1921  census  of  Great  Britain  shows  not  only  a  popula¬ 
tion  of  city  dwellers  but  of  dwellers  in  large  cities.  Over  50  per  cent  of  the  population  lives 
in  cities  or  group  cities  of  over  100,000  (the  approximate  percentage  in  the  United  States 
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is  26) ;  over  35  per  cent  in  the  great  urban  aggregates  of  over  i  ,000,000.  Thi ,  phase  of 
population  distribution  is  discussed  by  Mr.  C.  B.  Fawcett  in  an  article  “British  Conurla- 
tions  in  1921”  in  the  May  number  of  the  (British)  Sociological  Rerirw.  The  phenonu-non 
of  conurbations,  or  group  cities,  is  of  recent  origin,  an  outgrowth  of  modern  industrial  life. 
Conurbations  usually  arise  by  the  simultaneous  expansion  of  a  number  of  neighboring 
towns  which  coalesce  into  one  continuous  urban  area.  A  peculiar  opportunity  for  such 
development  in  Great  Britain  is  afforded  by  the  unique  concentration  of  population  on 
the  coal  fields  (compare  Mark  Jefferson:  The  Distribution  of  British  Cities,  and  the  Em¬ 
pire,  Geogr.  Rev.,  Vol.  4,  1917,  pp.  387-394).  Five  of  the  seven  British  conurbations  of  the 
first  magnitude  are  on  the  coal  fields.  The  population  of  these  and  the  smaller  group  cities 
has  been  computed  from  the  census  figures  for  districts  officially  classed  as  urban.  It  is  not 
exact  but  the  best  that  can  be  done  with  available  statistics.  Continuity  of  urban  occupa¬ 
tion  is  the  criterion  in  determination  of  the  area  of  the  conurbation ;  but,  as  Professor  Jefferson 
has  pointed  out  in  discussing  the  same  phenomenon  in  the  United  States  (“Great  Cities  of 
the  United  States,  1920,"  Geogr.  Rev.,  Vol.  ii,  1921,  pp.  437-441),  difficulties  arise  in  particu¬ 
lar  cases,  and  there  local  knowledge  is  necessary. 

The  population  of  the  London  conurbation  is  given  as  that  of  the  Greater  London  of 
the  census  (the  City  and  the  Metropolitan  Police  Districts).  It  numbers  7,476,168.  Pro¬ 
fessor  Jefferson  gives  6,657,447  for  the  New  York  group  city.  The  Liverpool  conurbation 
is  the  urban  area  occupied  by  workers  of  the  Port  of  Liverpool  and  those  dependent  on 
them  and  subsidiary'  industries  of  the  port.  Its  1,194,780  people  are  concentrated  about 
the  harbor  of  the  Mersey  mouth  in  an  unusually  compact  manner.  Manchester,  the  largest 
of  thecoal-fieldconurbations,  occupies  the  upper  basin  of  the  Mersey  andnumbers2, 351, 156, 
including  an  inner  city,  Manchester  and  Salford,  with  somewhat  less  than  half  the  popu¬ 
lation,  and  an  outer  ring.  The  Birmingham  group  is  comprised  by  the  Black  Country  ; 
it  focusses  on  this  city  which  numbers  about  half  the  group  population  of  1,707,442.  Glas¬ 
gow  includes  the  greater  part  of  the  population  of  1,243,' 746  constituting  the  conurbation 
of  the  lo^k'er  Clyde  valley.  The  Tyneside  conurbation,  with  845,886  people,  like  that  of 
Liverpool  occupies  the  shores  of  a  single  harbor.  Newcastle  upon  Tyne,  the  largest  and 
most  central  unit,  is  its  natural  focus.  The  West  Yorkshire  group  (1,380,438)  lying  on  the 
Pennine  foothills  of  the  West  Yorkshire  coal  field  is  the  least  compact  and  least  unified  of 
the  great  conurbations.  Leeds  is  the  chief  city,  but  it  does  not  dominate  its  group  as  is  the 
case  with  the  chief  cities  of  the  other  groups.  It  illustrates  well  the  peculiar  social  prob¬ 
lems  before  the  conurbation,  compounded  as  it  commonly  is  of  distinct  and  independent 
governmental  units  which  have  not  realized  their  community  of  interests. 

Modifications  in  the  Western  Boundary  of  Hungary.  According  to  the  Treaty  of  Trianon, 
Article  27  (see  “The  New  Boundaries  of  Hungary,"  Geogr.  Rev.,  Vol.  10,  1920,  pp.  408-412, 
with  insert  map  scale  i:  1,500,000),  the  territory  known  as  Burgenland  was  assigned  to 
Austria  because  its  population  is  predominantly  German.  But  when  the  time  came  to 
transfer  authority  from  one  sovereignty  to  the  other,  the  Hungarian  government,  and  the 
local  authorities  as  well,  opposed  the  measure  on  the  ground  that  the  population  opposed 
a  change  of  control  and  that  the  region  was  historically  Hungarian.  To  settle  the  dispute 
a  conference  was  held  to  which  Hungary  u-as  invited,  and  there  resulted  the  Protocol  of 
Venice,  October,  1921.  This  document  called  upon  the  insurgent  bands  that  had  sprung  up 
at  many  centers  to  lay  down  their  arms,  after  which  the  Austrian  government  was  to  take 
possession.  Allied  generals  were  to  sit  at  Sopron  and  superx’ise  a  plebiscite;  and  both  Austria 
and  Hungary  pledged  themselves  to  abide  by  the  results.  In  sympathy  with  the  vote  the 
Conference  of  Ambassadors  assigned  to  Hungary  the  town  and  district  of  Oedenburg. 
A  further  complication  has  now  arisen  in  the  settlement  of  the  Burgenland  dispute  because 
the  r>elimitation  Commission,  specially  appointed  by  the  Peace  Conference  to  establish 
the  Burgenland  boundary,  has  proposed,  after  a  careful  study  of  the  whole  frontier,  that 
three  additional  districts  should  also  be  given  to  Hungary  as  follows:  (1)  the  area  around 
the  village  of  Pamhagen,  because  it  controls  a  system  of  irrigation  and  navigation  canals 
affecting  a  «'ide  area  of  Hungary;  (2)  a  group  of  villages  east  and  southeast  of  Liebing, 
because  they  gravitate  around  the  town  of  Giins  which  remains  in  Hungary;  (3)  a  narrow 
strip  of  territoiy,  from  20  to  25  kilometers  long,  west  of  the  town  of  Steinamanger,  because 
its  economic  center  is  in  Hungary.  But  the  Austrian  government  has  objected  to  these 
proposed  changes  in  favor  of  Hungary  though  it  informed  the  Conference  of  Ambassadors 
that  it  would  accept  any  arrangement  that  the  Council  of  the  League  of  Nations  might 
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make  provided  that  it  were  made  unanimously.  The  next  step  will  be  a  study  and  recom¬ 
mendation  by  the  Council  before  the  Delimitation  Commission  can  continue  its  work. 

The  Council  of  the  League  has  also  to  consider  changes  recommended  by  the  boundary 
commission  that  is  establishing  the  line  between  Hungary  on  the  one  hand  and  Rumania 
and  Yugo-Slavia  on  the  other.  The  commission  finds  it  necessary  to  depart  from  the  terms 
of  the  treaty  in  some  details,  a  contingency  that  was  foreseen  by  the  treaty  makers  who 
provided  a  means  for  friendly  negotiation.  It  is  only  when  the  recommendations  of  the 
Council  of  the  League  hav’e  been  accepted  and  incorporated  by  the  boundarv-  commissions 
that  the  precise  limits  of  Hungary  will  be  known.  (For  the  status  of  the  question  as  of  J  une, 
1922,  see  Monthly  Summary  of  the  League  of  Nations,  Vol.  2,  No.  6;  and  for  a  detailetl 
map  of  the  Burgenland  area  with  boundaries  in  accordance  with  the  plebiscite  held  under 
the  terms  of  the  Protocol  of  Venice,  see  Kartographische  und  Schulgeographische  Zeitschrift 
Vol.  9  and  lo,  1921,  p.  136.) 

-\FRICA 

Boundaries  of  the  Spanish  Sahara  and  the  Ifni  Enclave.  The  narrow  belt  of  ocean  between 
the  Canary  Islands  and  the  African  mainland  is  one  of  the  world’s  rich  fishing  grounds, 
though  only  a  small  part  of  the  potential  wealth  is  realized  today.  A  fleet  operates  from 
the  Canaries,and  fish  are  dried  and  salted  on  the  mainland  and  carried  to  market  inTeneriffe 
and  Grand  Canary.  The  industry’,  limited  as  it  is,  constitutes  Spain’s  chief  modern  interest 
in  the  Saharan  coast  where  lies  her  possession  of  Rio  de  Oro  and  the  near-by  Ifni  enclave 
in  French  Morocco.  Spain’s  historical  claims  over  these  territories  go  back  to  the  fourteenth 
century  when  the  Canaries  and  the  adjacent  coast  across  the  “Mar  Pequena”  were  incor¬ 
porated  in  the  Crown  of  Castile.  The  chief  subsequent  event  on  the  mainland  was  the 
erection  of  the  fort  of  Santa  Cruz  de  Mar  Pequefta  by  Diego  de  Herrera  in  1476.  There¬ 
after  interest  lapsed.  Claims  of  possession  were  revived  in  i860  when  under  treaty  made 
with  the  Sultan  of  Morocco  at  Tetu4n  Spain  was  granted  “in  perpetuity  sufficient  territory 
for  a  fishing  station  on  the  coast  of  the  ocean  by  Santa  Cruz  de  Mar  Pequena  as  she  had 
there  of  old”  (Jerfinimo  Becker  y  Gonzalez:  Tratados,  convenios  y  acuerdos  referentes  a 
Marruecos  y  la  Guinea  Espanola,  Liga  Africanista  Espanola,  Madrid,  1918).  The  Shereefian 
Empire,  however,  had  no  control  over  the  tribes  and  was  itself  in  a  precarious  political 
situation,  and  Spain  was  unable  to  take  possession.  In  1878  a  Hispanic-Moroccan  com¬ 
mission  was  appointed  to  define  the  territory  and  began  work  by  instituting  a  search  for 
the  lost  site  of  Santa  Cruz  de  Mar  Pequena  (Garcia  Perez:  Santa  Cruz  de  Mar  Pequena 
y  Sahara  occidental,  Rerista  Gen.  de  Marina,  Vol.  45,  1922,  pp.  435-455,  Madrid).  The 
coast  was  examined  from  Agadir  to  Puerto  Cansada  near  Cape  Juby,  which  latter  has 
l)een  generally  identified  with  Diego  de  Herrera’s  fort.  The  Spanish  commissioners,  how¬ 
ever,  favored  Ifni;  and  this  p«int  was  eventually  accepted.  The  Franco-Spanish  conven¬ 
tions  of  1904  and  1912  settled  the  limits  of  the  territory,  giving  it  an  area  of  nearly  i,coo 
square  miles. 

The  middle  of  the  last  century  also  saw  a  certain  manifestation  of  Spanish  commercial 
interest  on  the  Saharan  territory  bordering  the  coast,  and  early  in  1885  Spain  communi¬ 
cated  to  the  powers  her  intention  to  establish  a  protectorate  over  the  region  from  Cape 
Blanco  to  Cape  Bogador.  The  following  year  by  treaty  with  Arab  chiefs  (Treaty  of  Ijil) 
she  acquired  a  sphere  over  the  western  Sahara  stated  to  cover  some  270,000  square  miles. 
But  here  she  caAie  into  conflict  with  France  pushing  northward  from  the  Senegal.  The 
convention  of  1900  settled  the  common  boundary  of  French  and  Spanish  possessions  as 
far  north  as  the  latitude  of  Cape  Bogador  (26°),  curtailing  the  Spanish  claims  and  awarding 
to  France  the  valuable  salt  beds  of  Ijil.  This  treaty  made  provision  for  free  export  of  native 
salt,  mutual  fishing  rights  in  the  Cape  Blanco  peninsula  region,  and  for  French  right  of 
pre^ption  over  the  Spanish  possession. 

The  convention  of  1904  defined  the  sphere  of  influence  from  26°  to  the  parallel  27®  40' 
accepted  as  the  southern  limit  of  Morocco,  and  also  a  sphere  in  southern  Morocco  to  and 
beyond  the  Draa.  The  Spanish  rights  west  of  the  line  were  confirmed  by  the  convention 
of  1912  with  the  exception  of  the  territory  beyond  the  Draa,  which  was  made  the  southern 
boundary  of  Morocco.  Spanish  Sahara  was  thus  cut  off  from  Ifni.  While  thus  settled  in 
general  terms  the  eastern  frontier  of  Spanish  Sahara  has  never  been  defined.  All  this  time 
France  had  continued  her  policy  of  penetration  and  pacification,  her  aim  being  to  estab¬ 
lish  connection  between  her  west  and  north  African  domains.  As  the  “corridor”  of  Rio  de 
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Oro  is  not  available,  connection  must  be  made  across  a  stretch  of  difficult  country,  the  “great 
desert"  between  the  Adrar  section  of  Mauretania,  brought  under  control  in  1913,  and  .\1. 
geria.  Conjunction  between  the  camel  corps  of  these  two  areas  has  been  recently  reported 
(“La  liaison  de  I'Afrique  occidentale  fran^aise  avec  I’Algerie,"  Renseign.  Colon.  {Suppl.  d 
I'Afrique  Franqaise,  November,  1921).  The  several  Trans-Saharan  railway  projects  recently 
brought  forward  in  France  include  one  across  Mauretania  (General  Calmel:  Le  Transmauri- 
tanien,  Paris,  1921)  which  would  call  for  certain  boundary  modifications.  Meanwhile  the 
Spanish  domain  has  remained  practically  undeveloped,  and  authority  over  the  interior  is 
very  imperfect.  Most  of  the  population  is  nomadic  and  moves  to  and  fro  across  the  frontier, 
and  France  complains  of  raids  proceeding  from  Spanish  territory.  A  French  view  of  the 
situation  is  presented  by  fitienne  Richet  in  his  lxx)k  “La  Mauritianie"  (Paris,  1920)  wherein 
the  Spanish  colony  is  described  as  limited  to  “a  simple  fishing  station.”  The  Canary  island¬ 
ers  have  transactions  at  various  points  of  the  coast,  but  the  only  Spanish  settlement  is 
Villa  Cisneros,  a  “citadel  fortress,”  so  little  connected  with  the  hinterland  that  even  the 
water  supply  is  brought  monthly  from  the  Canary  Islands. 

The  Population  of  Southern  Rhodesia.  It  appears  certain  that  the  British  South  Africa 
Company’s  rule  over  Southern  Rhodesia  must  give  way  to  either  responsible  govemnunt 
or  union  with  South  Africa.  In  view  of  the  pending  political  change  the  1921  census 
of  white  population  is  of  special  interest  {The  African  World,  June  24,  1922,  p.  327).  That 
the  country  has  not  yet  emerged  from  the  pioneer  stage  is  shown  by  the  nature  of  the  last 
decennial  increase — 42  per  cent  (as  compared  with  Great  Britain  4.7;  South  Africa  19.2; 
Canada  20.2,  Australia  21.8)  of  which  17.7  per  cent  represents  natural  increase.  Yet  a 
trend  towards  the  demographic  conditions  of  a  settled  population  is  apparent.  Thus,  while 
the  percentage  of  males  was  66  in  1911,  it  is  now  56;  and,  where  64  per  cent  of  the  male 
population  of  191 1  was  between  the  ages  of  20  and  44,  it  is  now  43.  The  origin  of  the  popu¬ 
lation  is  also  of  interest.  In  1911  49  per  cent  came  from  Europe,  46  per  cent  from  Africa; 
in  1921  the  respective  percentages  were  36  and  60. 

The  total  white  population  of  33,620  (incorrectly  given  as  36,000  in  The  African  Wor'di 
is,  howewr,  very  small  by  the  side  of  the  Bantus,  estimated  to  number  nearly  800,000. 
This  great  native  population  constitutes  one  of  the  serious  problems  before  any'  new  admin¬ 
istration  (“The  Rhodesian  Question,”  Round  Table,  December,  1921).  It  would  prove  a 
heavy  burden  for  a  self-governing  state  and  no  light  matter  for  the  Union  of  South  Africa, 
which,  as  the  President  of  the  South  African  Association  for  the  Advancement  of  Science 
for  1921  has  pointed  out,  is  “a  country  excelling  in  sociological  problems,  racial  and  inter¬ 
racial,  national  and  international.  No  other  country  in  the  world  has  so  many  distinct 
races  and  nations  settled  within  its  borders,  and  at  such  diverse  stages  of  social  evolution" 
(J.  E.  Duerden:  Social  Anthropology  in  South  Africa;  Problems  of  Race  and  Nationality, 
South  African  Journ.  of  Sci.,  Deceml)er,  1921).  Preliminary  figures  for  the  1921  census 
place  the  white  population  of  the  L^nion  at  about  a  million  and  the  colored  (chiefly  Bantu) 
at  nearly  five  and  a  half  millions. 

ASIA 

The  Agriculture  of  the  Ifugao.  In  a  review  of  A.  L.  Kroeber’s“  Peoples  of  the  Philippines" 
(Oeogr.  Rev.,  Vol.  ii,  1921,  pp.  462-463)  reference  was  made  to  the  interesting  case  of  the 
Ifugao  of  Luzon  whose  agricultural  skill  is  remarkable  among  primitiw  peoples.  detailed 
account  of  their  agricultural  practices  in  relation  to  tribal  economy  has  recently'  been  given 
by  R.  F.  Barton  (“Ifugao  Economics,"  Univ.  of  California  Pubis,  in  Amer.  Archaeol.  and 
Ethnol.,  Vol.  15,  1922,  pp.  385-446), 

The  Ifugao  dwell  in  the  \'alley8  and  pockets  of  the  rugged  slopes  in  the  northeastern  part 
of  the  Cordillera  Central.  Not  only  are  they  separated  from  centers  of  civ'ilization  by 
several  days'  troublesome  journey,  but  even  among  themselves  valley  has  had  little  rela¬ 
tion  w’ith  valley  save  through  war  and  blood  feud.  Economically  they  are  almost  self- 
sufficient.  .\n  analysis  of  their  food  sources  shows  only  .024  parts  from  importation;  agri¬ 
culture  provides  .84  parts,  wild  foods  .094,  and  animal  culture  .042  parts.  The  food  staples 
are  camotes  (sweet  potatoes)  and  rice.  Camotes  require  less  cultivation,  for  they  do  not 
require  irrigation  nor  do  they  require  a  fertile  soil.  But,  though  they  constitute  the  larger 
proportion  of  the  food  supply,  they  are  not  valued  as  is  rice.  His  rice  crop  is  the  measure 
oi  a  man’s  social  status  in  Ifugaoland.  It  used  to  form  his  currency.  His  religion  centers 
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around  it.  To  obtain  good  weather  for  crops  a  great  number  of  feasts  are  held  at  which 
pigs,  chickens,  and  other  animals  are  sacrificed.  To  provide  these  furnishes  the  chief  economic 
motiv'e.  The  varied  and  uncertain  weather  does  indeed  call  for  special  intervention.  Com¬ 
pared  with  other  parts  of  the  islands  there  is  little  sunshine.  The  annual  rainfall  is  heavy, 
100  to  125  inches.  The  rice-growing  period  here,  February  to  June,  is  what  in  most  other 
provinces  is  the  dr>’  season.  The  nearest  approach  to  a  dry  season  is  during  March  and 
April  when  the  rice  fields  sometimes  suffer.  Rice  is  grown  on  the  irrigated  terraces  which 
sometimes  climb  the  hillsides  from  elevations  of  2,500  to  5,000  feet.  The  altitudinal  range 
ON'er  which  rice  is  grown  leads  to  a  certain  mobility  of  labor,  the  workers  moving  from  lower 
to  successively  higher  fields  for  planting  and  harvest.  Retaining  walls  may  be  over  20  feet 
high  for  fields  less  than  ii  feet  wide.  Careful  spade  culti\'ation  and  careful  selection  of 
seed  lead  to  the  production  of  crops  of  excellent  quality.  The  rice  grains  of  Ifugao  are  said 
to  be  largest  to  be  found  anywhere. 


AUSTR.\L.\S1A  AND  OCEANIA 


Glacial  Erosion  in  New  Zealand.  In  a  recent  bulletin  of  the  New  Zealand  C>eological 
Survey  (Geology  and  Mine  Resources  of  Western  Southland  ,BuU.  23,  1921)  an  explanation 
of  the  great  fiords  of  the  southwestern  coast  of  South  Island  is  given  by  James  Park. 
The  mountain  belt  of  South  Island  consists  of  uplifted  and  dislocated  fault  blocks,  the 
surface  of  which — a  peneplain  surmounted  by  subdued  mountains— is  much  modified  by 
normal  and  glacial  erosion.  The  fiords  are  regarded  as  due  to  glacial  enlargement  and  deep¬ 
ening  along  valleys  of  normal  erosion  guided  by  faults.  “The  rounded  and  flowing  contours 
of  the  mountains,  the  U-shaped  valleys,  cirques,  truncated  spurs,  hanging  valleys,  mountain 
tarns,  and  rock  basins  are  evidence  of  intense  Pleistocene  ice  erosion.  In  the  molding 
and  modifying  of  the  land  the  ice  has  evidently  reinove<l  an  immense  amount  of  material,” 
yet  in  the  fiords  “there  is  a  conspicuous  absence  of  ice-carried  debris.”  Quotation  is  made 
from  a  report  by  Hector  in  1863,  showing  an  early  recognition  of  glacial  erosion  in  this 
region:  “The  lateral  valleys  join  the  main  one  at  various  elevations  but  are  all  sharply 
cut  off  by  the  precipitous  wall  of  the  [Milford]  Sound,  the  erosion  of  which  was  no  tloubt 
continued  by  a  great  central  glacier  long  after  the  subordinate  and  tributary  glaciers  had 
ceased  to  exist.”  This  approaches  but  does  not  quite  reach  the  modern  understanding  of 
the  hanging-valley  problem. 

Significant  details  concerning  the  incomplete  glacial  erosion  of  overdeepened  troughs 
in  the  alpine  region  of  southern  New  Zealand  are  given  by  R.  Speight  of  the  Canterbury 
.Museum,  Christchurch,  N.  Z.,  in  an  essay  on  “The  Modification  of  Spur- Ends  by  Glaciation” 
(Trans,  and  Proc.  New  Zealand  Inst.,  Vol.  53,  1921,  pp.  47-53).  The  preglacial  form  of  the 
mountains  was  sub-mature; “valleys  had  been  cut  in  an  elevated  area,  and  a  well  developed 
stream-system  had  been  established  with  long  spurs  trailing  down  into  the  main  valleys.” 
.\s  one  enters  the  valleys,  the  spurs  outside  of  the  glaciated  area  still  preserve  long  trail¬ 
ing  forms;  a  short  distance  inside  the  glaciated  area  the  spurs  are  moderately  notched; 
farther  in,  the  notches  increase  in  depth  and  divide  the  spurs  into  a  series  of  rounded  knobs; 
farther  still,  the  spurs  are  more  or  less  completely  removed,  the  knobs  being  greatly  scoured 
away  where  they  still  survive  and  the  spur  ends  being  strongly  truncated. 


POLAR  REGIONS 


W.  M.  Davis 


An  Expedition  to  Jan  Mayen  Island.  The  Island  of  Jan  Mayen,  lying  between  Iceland 
and  Spitsbergen,  shares  the  fate  common  to  remote  islands  of  discovery  and  redistrovery, 
legendary  and  authentic.  The  first  discovery  has  been  attributed  to  the  much-traveled 
Saint  Brendan,  a  thesis  recently  supported  by  Dr.  Charcot,  of  the  Pourquot  Pas,  who 
visited  Jan  Mayen  in  1902  and  1912  and  1913  (“Au  sujet  de  I’lle  de  Jean  Mayen,”  Comptes 
Rendvs  de  I'Acad.  des  Set.  [de  Paris],  Vol.  172,  1921,  March  14,  pp.  669-670).  Doubtless 
the  island  was  known  to  the  early  Norse  voyagers  whether  or  not  it  is  the  “Svalbard”  of  the 
Icelandic  sagas.  Its  rediscovery  dates  to  the  time  when  the  northern  waters  acquired 
importance  as  a  whaling  ground  in  the  early  seventeenth  century.  English  and  Dutch, 
rivals  on  the  fishing  grounds,  were  rivals  for  the  discovery'.  Hudson  has  been  accredited, 
but  it  appears  now  that  the  honor  goes  to  the  Dutchman  Jan  Jacobsz  May  for  his  voyage 
of  1614,  though  he  was  close  followed  by  the  Englishman  Robert  Fotherby  (1615).  While 
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the  fisheries  maintained  their  importance  Jan  Mayen  with  .Spitsbergen  was  a  scene  of  ac¬ 
tivity;  since  then  it  has  been  visited  by  occasional  whalers  and  sealers  and,  during  the  last 
century,  has  attracted  a  certain  amount  of  scientific  attention.  Most  observers,  however, 
have  spent  only  a  short  time  on  the  island;  and  some  parties,  indeed,  failed  to  land  by  reason 
of  the  ice  or  weather  conditions  along  its  inhospitable  shores.  Such  was  the  case  with  the 
Stackhouse  Expedition  of  1911  {Bull.  Arntr.  Geogr.  Soc.,  Vol.  43,  1911,  pp.  881-890).  Our 
chief  source  of  information  has  been  the  work  of  the  Austrian  party  that  maintained  there 
one  of  the  International  Circumpolar  stations  in  1882-1883. 

Last  year  a  successful  expedition  to  Jan  Mayen  was  conducted  by  Mr.  J.  L.  Cha«-orth- 
Musters  of  Cambridge  University.  Mr.  J.  M.  Wordie,  who  accompanied  the  expedition  as 
geologist,  gives  an  account  of  its  operations  in  the  March  number  of  the  (kograpkical 
Journal.  The  prime  objects  were  to  make  natural  history  collections  supplementary  to 
those  of  the  Austrian  party  and  to  climb  Beerenberg. 

Jan  Mayen  is  a  volcanic  island  of  comparatively  recent  origin.  The  mountains  of  the 
southwestern  end  are  moderately  subdued.  At  the  northeastern  end  is  the  beautiful  cone 
of  Beerenberg,  with  the  exception  of  certain  nunataks  of  Greenland  the  loftiest  mountain 
within  the  Arctic.  The  formation  of  Beerenberg  is  among  the  last  events  in  the  physio¬ 
graphic  history  of  the  island,  though  it  has  not  been  active  in  historic  time.  Ascent  of  the 
mountain  was  accomplished  and  its  height  established,  by  aneroid,  as  8,090  feet  against 
the  theodolite  measurement  of  8,350  feet  by  the  Austrian  party.  The  diameter  of  the  crater 
was  estimated  at  half  a  mile,  and  the  depth  as  500  to  800  feet.  On  the  northern  side  the 
crater  is  breached  by  a  gap  through  which  emerges  the  Weyprecht  glacier  in  a  “series  of 
wonderful  falls.”  The  mountain  is  almost  completely  covered  with  snow  and  ice,  and  the 
glacial  system  is  of  special  interest.  A  summaiy’  statement  regarding  it  is  given  by  Pro¬ 
fessor  Mercanton,  the  eminent  Swiss  glaciologist  who  accompanied  the  expedition  {Comptes 
Rendus,  Vol.  174,  1922,  June  6,  pp.  1479-1481).  The  entir?  system  appears  to  be  in  retreat; 
iceljergs  are  no  longer  calved  from  those  glaciers  that  reach  the  sea,  despite  their  crevas.s«  (i 
fronts;  and  some  lobes  no  longer  reach  the  sea. 

Jan  Mayen  is  of  no  direct  commercial  interest  today;  indirectly,  however,  it  has  signifi¬ 
cance  as  a  weather  forecasting  station.  The  importance  of  the  island  in  this  respect  was 
pointed  out  by  the  International  Aerological  Polar  Commission  meeting  at  Copenhagt  n 
in  1914  and  subsequently  by  the  Norwegian  Geophysical  Commission  (“Various  Papers  on 
the  Projected  Co-operation  with  Roald  .Amundsen’s  North  Polar  Expedition,"  Geofysiske 
Publikationer,  Vol.  1,  1920,  No.  4,  Christiania).  Jan  Mayen  lies  in  the  Icelandic  low  at  a 
quarter  whence  proceed  the  frequent  northwest  gales  that  do  much  damage  to  Norwegian 
coastwise  shipping.  The  Norwegian  government  decided  to  support  the  experiment  urged 
by  Norwegian  scientists.  Mr.  Cha worth- Musters’  expedition  was  accommodated  on  the 
vessel  carrying  a  party  under  Engineer  Ekerold  to  erect  a  wireless  weather  station.  The 
station,  which  has  now  been  in  operation  for  nearly  a  year,  has  proved  a  notable  success 
(note  on  Jan  Mayen  in  Geographical  Journal,  June,  1922,  p.  475)  and  will  be  continued. 

The  Vegetation  of  Western  Greenland.  A  summary  of  our  present  knowledge  of  the 
vegetation  of  western  Greenland  is  given  by  R.  E.  Holttum  in  the  May  number  of  the 
(British)  Journal  of  Ecology.  The  strip  of  ice-free  land  on  the  west  of  Greenland  is  charac¬ 
terized  by  an  oceanic  climate.  The  mean  annual  temperature  ranges  from  1°  C.  at  the 
southern  tip  to  —8°  C.  at  Upemivik,  latitude  73®  N.,  the  most  northerly  Danish  colony: 
July  temperatures  from  10®  C.  to  5®  C.  respectively.  Precipitation  diminishes  northward  from 
50  inches  at  the  southern  extremity  to  8  inches  at  Disko  and  9  inches  at  Upemivik.  Sum¬ 
mers  are  cool  and  damp  with  sea  fog  common  at  sea  level,  conditions  being  uniform  over  a 
long  stretch  of  coast.  The  July  isotherm  of  10®  C.  is  approximately  coincident  with  the 
northern  tree  limit;  hence  tree  growth  can  be  looked  for  only  in  the  extreme  south.  In 
Tasermuit  Fiord  (latitude  60®  N.)  birches  grow  to  the  exceptional  height  of  20  feet.  As  far 
north  as  the  62nd  parallel  the  climax  vegetation  appears  to  be  a  birch-willow  scrub.  The 
birch  {Betula  odorata)  is  usually  very  thick  but  rarely  reaches  a  height  of  16  feet;  the  willow 
scrub  (Salix  glauca),  which  occupies  the  moister  and  less  sunny  places,  may  attain  a  height 
of  2)4  feet  but  normally  is  not  half  that.  Heath  and  grassland  are  also  extensive. 

North  of  latitude  62®  N,  heath  is  the  dominant  formation.  It  flourishes  to  considerable 
altitudes,  on  Disko  Island,  for  instance,  to  above  2,000  feet.  It  is  composed  essentially  of 
low  woody  plants  of  which  the  most  important  are  the  so-called  Arctic  heath  (Cassiopt 
tetragona)  and  the  curlewberry  (Empetrum  nigrum).  Where  the  climatic  conditions  are 
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less  favorable  heath  gives  way  to  an  open  formation,  the  fell-field  of  isolated  stunted  flower¬ 
ing  plants  with  mosses  and  lichens.  This  is  the  characteristic  vegetation  of  the  nunataks 
and  the  extreme  north  (compare  a  popular  account  by  W.  Elmer  Ekblaw:  The  Plant  Life 
of  Northwest  Greenland.  Natural  History,  Vol.  19,  1919,  pp.  272-291,  and  the  appendix  on 
“Flora  and  Fauna  on  the  North  Coast  of  Greenland"  in  Rasmussen’s  “Greenland  by  the  Polar 
Sea,"  reviewed  in  this  number  of  theCeogr.  Rev.).  In  favorable  sites  where  there  is  an  ade¬ 
quate  snow  cover  in  winter  and  protection  from  cold  dry  winds,  as  along  sides  of  streams, 
willow  scrub  or  a  herbaceous  vegetation  may  be  found.  Moss  bogs  occur  on  wet  undrained 
soils,  and  there  are  special  edaphic  formations  of  salt  marsh  along  the  shore  and  a  luxuriant 
vegetation  round  the  settlements  ancient  and  modern. 

The  Northernmost  Mountain  Range.  A  partial  report  on  the  Second  Thule  Expedition 
of  1916-1918  by  Lauge  Koch  gives  a  good  account  of  the  structure  of  northwestern  Green¬ 
land  ("Stratigraphy  of  Northwest  Greenland,”  Meddel.  fra  Dansk  Geol.  Forening,  Vol.  5, 
1920,  No.  17).  It  appears  that  the  greater  part  of  the  ice-covered  area  consists,  judging 
by  exj)Osures  along  the  coast,  of  a  rather  even  foundation  of  crystalline  rocks  overlaid  by 
ancient  horizontal  strata;  but  that  the  northwest  coast,  from  Cape  Morris  Jesup  to  Robeson 
Channel  and  across  it  into  Grant  and  Grinnell  Land,  has  the  structure  of  an  ancient  moun¬ 
tain  system  of  folded  and  greatly  denuded  strata,  now  cut  across  by  many  fiords  and  thus 
resolved  into  as  many  promontories  from  i  ,000  to  2,000  meters  high.  It  is  the  northernmost 
mountain  range  in  the  world.  Koch  associates  it  with  the  ancient  mountains  of  Scotland, 
Norway,  and  Spitsbergen.  W’.  M.  Davis 

WORLD  AS  A  WHOLE  AND  LARGER  PARTS 

The  Mapping  of  Latin  America.  At  the  meeting  of  the  British  Association  held  at  Hull 
early  in  September  Mr.  .Alan  G.  Ogilvie  read  a  paper  on  this  subject  before  Section  E 
((  ieography).  Mr.  Ogilvie  exhibited  a  new  map  in  provisional  form  on  which  the  present 
state  of  cartographic  knowledge  is  represented.  This  map  represents  a  part  of  the  work 
carried  out  by  the  American  Cieographical  Society  in  its  Hispanic  American  division.  It 
is  hoped  that  its  publication  will  be  a  real  step  in  the  direction  of  accuracy  of  expression. 
It  is  exceedingly  difficult  to  determine  from  internal  evidence  the  reliability  of  most 
of  the  existing  maps  of  Latin  American  countries,  and  they  are  rarely  accompanied  by 
adequate  indications  of  the  materials  from  which  they  are  compiled.  This  index  map 
then,  which  is  largely  based  on  examination  of  original  sources,  will  form  a  useful  finger 
post,  warning  against  the  too  easy  acceptance  of  many  maps  which  do  not  reveal  their  chief 
faults  to  those  who  have  no  means  of  checking  their  accuracy. 

The  process  of  mapping  America  south  of  the  Rfo  Grande  del  Norte  has  hitherto  passed 
through  three  phases.  The  Colonial  period  from  the  discovery  down  almost  to  the  birth  of 
the  independent  nations  was  marked  by  much  exploration  and  approximate  mapping  of  the 
main  features.  The  second  phase  corresponds  to  the  explorations  of  eminent  European 
naturalists  led  by  Alexander  von  Humboldt  whose  interests  were  wide,  but  with  w'hom  the 
improvement  in  cartography  was  but  one  of  their  aims.  The  third  phase  has  been  marked 
by  the  operations  of  an  ever  increasing  number  of  explorers  whose  main  object  has  been 
the  provision  of  more  accurate  maps. 

At  the  present  time  the  most  reliable  surveys  in  different  regions  have  been  carried  out 
from  several  different  motives.  Thus,  many  long  and  important  traverses  and  some  areal 
surx-eys  have  been  made  by  men — mostly  Europeans — with  a  passion  for  exploration.  The 
governments  of  mercantile  states,  primarily  Great  Britain  and  France,  have  accurately 
charted  the  coasts.  Boundary  disputes  involving  political  and  strategic  questions  have 
(K'casioned  several  of  the  most  extensive  and  accurate  surveys  hitherto  carried  out  in  South 
.America.  But  more  and  more  it  is  the  economic  development  of  the  continent  which  calls 
for  accurate  mapping,  and  in  the  future  we  may  expect  that  surv'ey  by  scientific  methods 
will  precede  not  only  the  building  of  railroads  and  opening  of  mines  but  the  settlement 
of  agricultural  and  even  pastoral  land.  As  boundaries  become  settled,  and  causes  for  war 
are  removed,  it  will  be  the  economic  development  of  the  various  countries  which  will  main¬ 
tain  the  geodetic  and  topographic  services  of  states  which  already  possess  them,  such  as 
.Mexico,  Argentina,  and  (Thile,  and  will  lead  to  the  creation  of  such  services  in  the  states 
where  they  now  are  absent.  Amongst  the  economic  purposes  which  have  already  led  to  the 
mapping  of  important  areas  of  I.atin  .America  the  following  may  be  specially  mentioned: 
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railway  surveys,  especially  in  Mexico,  Chile,  Argentina,  and  eastern  Brazil;  in  Peru,  river 
•urv'eys  with  the  aim  of  establishing  navigational  outlets  to  the  Amazon,  and  areal  survey 
of  river  basins  in  the  Maritime  Andes  with  a  view  to  irrigating  parts  of  the  coastal  deserts; 
surveys  of  possible  oil  territories  in  Mexico,  Central  America,  Colombia,  Venezuela.  Peru, 
and  on  the  eastern  fringe  of  the  Andes  in  Bolivia  and  Argentina;  while  our  map  knowledge 
of  Central  America  rests  mainly  upon  the  surveys  preceding  the  selection  of  routes  for  the 
interoceanic  canal,  and  for  an  intercontinental  railroad,  supplemented  by  the  data  of  the 
fruit-growing  companies  and  the  route  traverses  of  a  few  veteran  explorers.  In  Brazil  the 
economic  status  of  the  various  states  is  to  some  extent  reflected  in  the  state  of  their  maps— 
Sao  Paulo  alone  being  largely  covered  by  systematic  survey.  But  the  need  of  communica¬ 
tions  between  the  two  contrasted  divisions  of  the  Republic  has  led  to  important  explora¬ 
tions  about  the  southern  tributaries  of  the  Amazon  and  their  sources. 

An  interesting — if  obvious — fact  is  revealed  by  the  map  referred  to  at  the  beginning  of 
this  note;  namely  that  nearly  all  the  lands  in  which  areas  of  any  size  as  opposed  to  mere 
routes  have  beon  surveyed  lie  in  the  unforested  regions  of  South  America  or  in  region;^  of 
open  woodland.  The  great  Amazonian  forest  is  today  marked  on  the  map  by  a  relatively 
small  number  of  known  arteries — its  rivers;  and  few  of  these  have  yet  been  surveyed  by 
accurate  methods. 

The  Air  Route  from  Cairo  to  Baghdad.  Extensive  use  of  aircraft  in  the  Near  East  during 
the  war  has  been  followed  by  the  establishment  of  a  regular  air  connection  between  strategic 
points  in  this  section  of  the  British  Empire’s  most  important  line  of  communications,  the 
road  to  India.  The  significance  of  the  Cairo-to- Baghdad  air  service  is  illustrated  in  the 
saving  of  time  on  the  mails.  Ordinarily  a  letter  from  London  to  Baghdad  travels  via  the 
Suez  Canal,  the  Red  Sea,  Bombay,  Karachi,  the  Persian  Gulf,  and  Basra — taking  betwit  n 
five  and  six  weeks.  The  establishment  of  an  airplane  service  between  Cairo  and  Baghdad  has 
reduced  this  to  a  minimum  time  of  9  days. 

Two  interesting  descriptions  of  the  route  have  recently  appeared,  “Some  Notes  on  Aero¬ 
planes,  with  Special  Reference  to  the  Air  Route  from  Cairo  to  Bagdad,”  by  Air-Commodore 
H.  R.  M.  Brooke-Popham  {Journ.  Central  Asian  Soc.,  Vol.  9,  1922,  pp.  127-146,  London) 
and  “By  Air  to  Baghdad, "by  H.  T.  Montague  Bell  {The  Near  East,  No.  575,  Vol.  21,  1922, 
May  18,  pp.  669-674).  From  Cairo,  which  seems  destined  to  be  one  of  the  world’s  chief 
centers  of  aerial  transport,  the  route  proceeds  northeast,  crossing  the  Suez  Canal  at  Kantara 
and  passing  over  Jerusalem  and  the  “inhospitable”  Judean  hills  and  the  Jordan  about  its 
entry  into  the  Dead  Sea.  Amman,  on  the  Hejaz  railway  and  capital  of  Trans-Jordania,  is  an 
important  way  station  beyond  w'hich  the  route  enters  on  the  500-mile  stretch  of  the  Ara¬ 
bian  desert.  The  undulating  surface  of  the  desert  is  over  2,000,  in  some  places  over  3,000, 
feet  altove  sea  level  and  for  the  first  hundred  and  more  miles  shows  bare  lava  outcroj)s  al¬ 
ternating  with  yellow  mud  flats,  “level  as  a  billiard  table,”  covered  with  water  in  the  rainy 
season.  Traces  of  an  ancient  civilization  are  seen  in  the  lava  country.  Beyond  is  a  poor 
steppe  country  grazed  over  by  nomad  Arabs  after  the  rainy  season  (winter  and  early  spring) 
and  even  in  summer  the  theater  of  occasional  raids.  Halfway  between  Amman  and  Baghdad 
the  two  wells  know'n  as  El  Jid  form  one  of  the  two  or  three  permanent  watering  places  in  the 
desert  route. 

It  was  necessary  to  mark  the  air  route  over  the  comparativ’ely  featureless  desert  country, 
and  this  has  been  accomplished  in  an  ingenious  fashion  by  passing  a  number  of  heavy  motor 
lorries  over  the  same  track.  The  track  can  easily  be  picked  out  at  elevations  of  3,000  to 
8,000  feet  and  need  be  renewed  but  once  a  year.  The  first  half  of  the  course  from  Amman  to 
El  Jid  was  executed  and  mapped  by  Dr.  Ball,  of  the  Egyptian  Survey;  the  second  half  by 
the  Royal  Air  Force..  The  marking  of  the  track  in  June,  1921,  was  the  first  known  European 
crossing  of  this  portion  of  the  Arabian  desert.  Northward  lies  the  well-known  caravan  route 
through  Damascus  (compare  Sir  Ross  Smith’s  flight  over  Damascus,  in  “From  London  to 
Australia  by  ACToplane,”  Natl.  Geogr.  Mag.,  Vol.  39,  1921,  pp.  229-339);  but  its  course  is 
not  av'ailable  to  military  planes  because  it  crosses  into  the  French  sphere. 

Meteorological  conditions  encountered  in  flying  across  the  desert  offer  points  of  interest. 
The  journey  east-bound  is  normally  accomplished  in  less  time  than  west -bound,  for  at  an 
elevation  of  1,000  feet  above  the  surface  the  westerly  wind  is  apparently  permanent. 
Near  the  surface  sudden  changes  of  wind  are  characteristic.  The  worst  meteorological  trou¬ 
ble  seems  to  be  the  dust  storms,  which  are  not  only  of  frequent  occurrence  in  the  w’arnier 
months  but  extend  upw’ards  to  great  elevations  —  according  to  Air-Commodore  Brooke- 
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Popham,  to  heights  of  12,000  feet.  The  formation  of  dust  in  the  neighborhootl  of  Samara  on 
the  Tigris  is  described  in  a  recent  memoir  by  C.  VV’.  B.  Normand  ("On  Dust-Raising  Winds," 
Memoirs  Indian  MeUorol.  Dept.,  Vol.  22,  Part  VII,  1921,  Calcutta). 


HUMAN  GEOGRAPHY 

The  Cold  of  the  Tropics  in  Relation  to  Health.  The  same  "(xission  for  simplicity’'  that 
fosters  the  idea  of  an  Arctic  climate  always  and  everywhere  intensely  cold  (V.  Stefansson : 
Some  Erroneous  Ideas  of  Arctic  Geography,  Geogr.  Rev.,  Vol.  12,  1922,  pp.  264-277)  accepts 
the  idea  of  tropical  climate  as  “unhealthy."  This  view  is  challeng^  by  F.  L.  Hoffman  in  a 
short  article  “Climate  and  Health  in  the  South  American  Tropics,"  in  the  January  number  of 
the  Monthly  Weather  Review.  Mr.  Hoffman,  whose  statistical  work  in  relation  to  health  and 
mortality  is  well  known,  has  recently  spent  some  time  in  northern  South  America.  He  sees 
no  reason  “why  a  so-called  tropical  climate  should  be  per  se  an  unhealthy  one.  Tropical 
heat,  of  course,  gives  rise  to  tropical  parasitical  life  with  its  resulting  evil  pathogenic  effects 
upon  the  human  organism.  But  such  diseases  as  result  indirectly  from  tropical  heat  and 
moisture  can  now  be  effectively  guarded  against  by  the  intelligent  obseiA-ance  of  ordinary 
rules  of  living."  The  chief  deleterious  effect  of  the  climate  is  cold  —  the  cool,  often  “distress¬ 
ingly"  cool  nights.  “The  chief  causes  of  ill  health  and  premature  death  in  northern  South 
.\merica  are  not  tropical  diseases  but  respiratory  and  rheumatic  affections,  which  prevail  to 
an  enormous  extent  among  the  native  population.  The  sensible  temperature  at  night  is  at 
times  extremely  trying  and  guarded  against  only  by  an  abundance  of  covering,  which  is 
usually  wanting  in  the  case  of  the  native  population.  Houses  are  poorly  constructed,  and  the 
draughts  during  the  night  chill  the  body  to  a  point  where  disease  resistance  reaches  its 
lowest  ebb.  Coughs  and  colds  are  of  practically  universal  occurrence,  and  no  precautions  are 
employed  on  the  part  of  the  natives,  who  are  improperly  fed,  improperly  clothed,  and 
improperly  housed.  The  resulting  high  mortality  is  not  chargeable  to  the  climate,  but  to 
apathy  and  indifference  and  colossal  ignorance." 

In  Mr.  Hoffman’s  experience  the  most  trying  period  is  between  2  and  3  in  the  morning 
when  the  temperature  may  be  30®  or  more  lower  than  in  the  daytime.  Actual  instrumental 
records  are  scant  from  the  region  in  question,  but  such  as  exist  are  amply  illustrative. 
For  instance  at  Sianto  Anato  in  the  Urubamba  valley  of  Peru,  a  little  below  2,000  feet  in 
altitude,  in  August  a  daytime  maximum  of  92°  was  follow-ed  by  a  minimum  of  54®  (Isaiah 
Bowman:  The  Andes  of  Southern  Peru,  p.  178).  Other  examples  are  quoted  by  S.  S.  Visher 
in  an  article  “Variability  and  Uniformity  in  the  Tropics”  (Scientific  Monthly,  Vol.  15,  1922, 
PP-  23-35).  On  the  dry  western  sides  of  the  Fiji  Islands  temperatures  below  40®  have  been 
recorded  near  latitude  16®  close  to  sea  level.  Besides  the  regular  and  marked  cooling  of  the 
tropical  night  the  uniformity  of  tropical  temperatures  may  be  broken  by  irregular  “cold 
spells."  striking  illustration  is  the  characteristic  occurrence  of  westerly  and  northwesterly- 
gales  on  the  Venezuelan  coast  from  December  to  mid-March  which  last  several  days  and 
bring  temperatures  of  45®  or  even  less  (Meterol.  Mag.,  Vol.  56,  1921,  p.  42). 

Tropical  variations  in  wind,  rainfall,  and  storminess  are  also  discussed  by  Mr.  Visher  with 
the  object  of  correcting  a  general  overemphasis  on  tropical  uniformity  arising  from  conven¬ 
tional  statements  based  on  averages. 

Aerial  Navigation  in  Its  International  Aspects.  The  Convention  for  the  Regulation  of 
.Aerial  Navigation  held  at  Paris  in  October,  1919  (Treaty  Series  No.  2,  Cmd.  i6og,  London, 
1922)  marks  a  stage  in  the  history  of  international  communications.  The  convention  is  ad« 
hered  to  by  27  Powers.  Its  chief  result  is  provision  for  the  institution  of  the  International 
Commission  for  Air  Navigation.  In  addition  to  its  executive  function  the  commission  is 
charged  with  matters  of  specific  geographical  interest;  to  collect  meteorological  and  other 
information  of  interest  to  international  air  navigation  and  to  ensure  the  publication  of  maps 
for  air  navigation  in  accordance  with  standard  requirements. 

The  maps  embrace  two  types,  general  and  local,  the  index  scheme  being  based  on  that 
adopted  for  the  international  millionth  map,  and  units  of  measurement,  colors,  symbols, 
and  arrangements  are  to  conform  with  the  millionth  map  as  far  as  practicable.  The  general 
maps  are  to  be  drawn  on  the  Mercator  projection  and  to  a  scale  of  i  degree  of  longitude 
equals  3  centimeters.  Each  will  bear  the  heading  “Carte  generale  aeronautique  interna- 
tionale,"  a  translation  of  this  heading  in  the  language  of  the  country  publishing  the  map. 
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and  an  appropriate  geographical  name.  It  will  show  at  least  the  following  data:  principal 
physical  features  and  geographical  names;  wirelesss  stations;  marine  lighthouses  (height  and 
range  at  sea  level,  color  and  character  of  the  light);  national  frontiers;  prohibited  areas; 
principal  air  routes;  lines  of  equal  magnetic  variation;  south  polar  distance;  latitude,  old  and 
new  notation  of  longitude  (see  local  maps),  with  an  outer  margin  containing  letters  and  num¬ 
bers  referring  to  the  index  of  the  millionth  map;  legend  of  symbols  in  English  or  French  and 
in  the  language  of  the  country  publishing  the  maps;  publisher’s  name  and  date  of  publication 
and  of  successive  editions. 

The  local  maps  are  to  be  drawn  to  a  scale  of  i :  200,000  or,  in  the  case  of  sparsely  inhabited 
countries,  i :  500,000  or  I :  i,o(K),ooo  as  may  be  appropriate.  In  addition  to  the  usual  nota¬ 
tion  they  will  show  a  new  grid  reckoning  which,  with  regard  to  latitude,  commences  at  the 
South  Pole  as  zero  and  increases  northward  by  degrees  and  minutes  to  180®  at  the  North 
Pole  and,  with  regard  to  longitude,  commences  with  the  antimeridian  of  Greenwich  as  zero 
and  runs  eastward  by  degrees  and  minutes  to  360“.  The  local  maps  are  to  comprise  one 
degree  of  latitude  and  one  degree  of  longitude.  The  local  sheets  are  to  show  as  far  as  data 
are  available  the  following:  twenty-minute  projection  grid;  roads  divided  into  two  classes  ac¬ 
cording  to  their  relative  visibility  from  the  air;  railways  of  all  kinds;  cities  and  towns  in 
outline  and  the  plan  of  the  principal  public  roads  crossing  them  (villages  similarly  if  prac¬ 
ticable,  otherwise  their  positions  indicated);  principal  features  of  the  surface  water  system; 
woodlands  and  other  areas  unsuitable  for  landing;  aerodromes;  hangars  for  airships;  plants 
for  balloon  inflation;  permanent  landing  places  on  ground  and  water;  aeronautical  ground 
marks  (l>eacons  and  fixed  navigational  lights);  marine  lighthouses  (height,  range  at  sea 
level,  color  and  character  of  the  light);  wireless  stations;  meteorological  stations;  overhead 
electric  power  lines;  remarkable  objects;  national  frontiers;  the  frontier  crossings  for  cus¬ 
toms  purposes;  prohibited  areas;  principal  air  routes;  names  of  important  bodies  of  water; 
towns  and  important  villages;  the  topographical  relief  by  shading  and  figures  indicating 
heights,  the  most  important  of  which  to  be  surrounded  by  an  oval  ring. 

As  the  ordinary'  topographic  mapping  is  inadequate  for  aeronautical  maps,  it  is  suggested 
that  steps  be  taken  to  survey  from  the  air  areas  along  the  most  important  international 
routes. 

Three  classes  of  meteorological  information  are  to  be  furnished:  (i)  statistical,  to  indi¬ 
cate  the  degree  of  safety  and  convenience  of  routes  and  aerodromes;  (2)  current;  and  (3) 
forecasts  for  various  periods  and  for  routes.  The  forms  for  reports  and  codes  for  trans¬ 
mission  are  given. 
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Professor  Albert  Perry  Brigham  of  Colgate  University  gave  a  course  of  lectures 
on  America  before  the  Oxford  University  School  of  Geography  at  its  summer  meeting. 
The  subjects  were:  The  American  £)omain.  Distribution  and  Racial  Character  of  the  Popu¬ 
lation,  Education,  and  Social  and  Political  Ideas. 

Obituary 

H.  S.  H.  Albert  I,  Prince  of  Monaco.  Oceanography  suffers  a  loss  by  the  death  in 
Paris  on  June  26  of  the  Prince  of  Monaco.  The  Prince  leaves  a  permanent  memorial  in 
the  form  of  three  well-equipped  scientific  institutions,  the  Mus^  Oc^anographique  in 
Monaco,  the  Institut  Oc^anographique  in  Paris,  and  there  also  the  Institut  de  Paltontologic 
Humaine — the  last  a  testimonial  to  the  benefactor’s  personal  interest  in  prehistoric  archeol¬ 
ogy  as  well  as  in  all  things  oceanographical.  The  museum  collections,  especially  that  of  the 
Cetaceae,  testify  to  the  Prince's  prowess  as  hunter  and  naturalist;  the  exhibits  of  apparatus, 
many  dev’ised  by  him,  to  his  practical  knowledge  as  sailor  and  mechanical  engineer;  the 
splendid  aeries  of  publications  emanating  from  the  Press  at  Monaco,  to  the  wide  range  of 
oceanographic  interests  that  he  has  fostered.  The  publications  render  av'ailable  the  results 
of  the  many  annual  cruises  of  the  Prince's  yachts,  in  the  northern  Atlantic  and  Mediter¬ 
ranean,  and  are  planned  to  serve  similarly  for  the  work  of  the  recently  founded  Commis-sioii 
Internationale  pour  I'Exploration  Scientifique  de  la  Mer  MMiterranw,  of  which  the  Prince 
was  president. 

The  phase  of  the  Prince's  work  that  has  perhaps  attracted  the  widest  attention  is  that  on 
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ihe  currents  of  the  northern  Atlantic:  one  of  his  last  published  contributions  to  scienc-e 
was  a  study  of  the  probable  drift  of  mines  in  these  waters  based  on  the  course  of  floats 
dis[)ersed  from  the  Hirondelle  in  1885-1888  (see  the  note  intheO'eogr.  Rev.,  Vol.  to,  1920,  pp. 
419-420).  His  work  as  a  whole  has  been  summarized  in  the  words  of  the  inscription  on  the 
Cullum  Cieographical  Medal  of  the  American  Geographical  Society  awarderl  the  Prince  in 
1921.  “By  intensive  exploration  and  by  research  and  publications  of  the  highest  order  he 
has  advanced  the  science  of  oceanography  and  extended  man’s  knowlcrlge  of  the  sea  and 
its  resources.* 

Rollin  D.  Salisbury.  In  the  death  of  Professor  Salisbury  on  August  15  at  the  age  of  64 
a  severe  loss  is  sustained  by  the  departments  of  geology  and  geography  of  the  University 
of  Chicago.  Profes-sor  Salisbury  had  been  associated  with  the  University  since  1892.  He 
was  dean  of  the  Ogden  School  of  Science  since  1894,  head  of  the  department  of  geography 
from  1903  to  1919,  and  since  then  head  of  the  department  of  geology.  Professor  Salisbury’s 
ntain  interests  have  been  in  physical  geography.  His  original  work  has  been  done  largely 
in  glacial  geology,  but  he  was  first  and  foremost  a  teacher,  and  his  most  valuable  contribu¬ 
tions  are  the  many  textbooks  of  which  he  was  sole  or  joint  author.  These  inclutle  “Physiog¬ 
raphy,”  of  which  the  first  edition  was  published  in  1907,  the  third  in  1919:  with  Thomas  C. 
Chamberlain,  “Geology,”  2  vols.,  1904,  1906;  “The  Interpretation  of  Topographic  Maps," 

V.  S.  Geol.  Survey,  Professional  Paper  No.  60, 1908,  written  in  collaboration  with  Wallace 

W.  .'Xtwood,  which  has  proved  a  valuable  adjunct  in  physiography  teaching;  with  H.  H. 
Barrows  and  W.  S.  Tower,  “Elements  of  Geography”  (1912).  Professor  Salisbury  was 
joint  editor  of  the  Journal  of  Geology.  He  was  a  member  of  the  Association  of  American 
Geographers  and  acted  as  its  president  in  1919. 


Mr.  Levi  Holbrook,  Councilor  of  the  Society,  died  on  July  26,  aged  86  years.  He  be¬ 
came  a  Fellow  of  the  Society  on  December  17,  1872,  and  a  Life  Fellow  on  May  14,  1889. 
He  was  elected  to  the  Council  in  January,  1888,  and  served  as  the  Secretary  of  the  Council 
from  February  i,  1890,  to  February  15,  1912.  For  many  years  he  was  Chairman  of  the 
Lecture  Committee  and  from  time  to  time  served  on  various  special  committees  appointed 
by  the  President. 
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ElXPLORATlON  IN  CENTRAL  AsIA 

Aurei.  Stein.  Serindia:  Detailed  Report  of  Explorations  in  Central  Asia  and  Westernmost 
China.  V'ol.  i,  xxxix  and  547  PP-I  ‘H*-.  bibliogr.;  Vol.  2,  viii  and  pp.  549-1088;  ills.; 
V’ol.  3,  xi  and  pp.  1089-1580;  maps,  diagrs.,  ills.,  index;  Vol.  4,  x  pp.  and  175  pis.  i 
portfolio  (Vol.  5)  with  94  maps.  The  Clarendon  Press,  Oxford,  1921.  13K  a  loH 
inches. 

The  most  important  work  upon  Central  Asia  that  has  appeared  in  many  a  day  is 
“Serindia,”  in  which  Sir  Aurei  Stein  gives  us  the  long  and  eagerly  aw-aited  report  of  his  ex¬ 
plorations,  mainly  archeological  but  also  to  a  very  considerable  extent  geographical  and  eth¬ 
nological,  during  his  second  Central  Asian  expedition,  in  1906-1908.  It  embraces  the  full 
record  of  two  and  a  half  years  of  arduous  but  most  profitable  labor  in  that  region  to  which 
French  scholars  refer  as  S^rinde,  between  the  Pamirs  on  the  west  and  the  Pacific  watershed 
on  the  east,  where  the  Indian  and  Chinese  cultures  have  met.  The  particular  period  to  the 
study  of  which  the  author  mainly  devoted  himself  was  that  relatively  brief  but  intensely 
interesting  one,  covering  in  all  but  a  few  centuries,  when  the  Buddhist  faith,  modified  to  a 
certain  extent  by  transmission  through  the  hands  of  Iranian  intermediaries,  was  being 
carried  across  the  Central  Asiatic  regions  to  China,  Korea,  and  Japan. 

The  work  carries  us  step  by  step  along  the  author's  route  from  the  time  he  left  the 
Peshawar  border,  through  his  various  stages  past  the  southern  rim  of  the  Taklamakan  to 
northwestern  China  proper,  and  then  back  by  way  of  the  old  northern  route.  For  the  person.il 
incidents  of  travel  Sir  Aurei  refers  us  to  his  “Ruins  of  Desert  Cathay,”  which  appeared  in 
1912,  and  which  those  not  already  familiar  with  it  would  do  well  to  read  in  conjunction  with 
“Serindia”  in  order  to  get  a  full  conception  of  the  arduous  character  of  the  expedition  and 
the  hardships  and  dangers  encountered  in  its  course. 

The  earlier  portion  of  the  route  by  which  Sir  Aurei  proceeded  from  India  to  the  scene  of 
his  labors  is  of  interest  for  its  association  with  Alexander’s  career.  In  this  connection  the 
author  makes  numerous  interesting  comments;  but  he  holds  out  little  hope  (pp.  2  and  4)  of 
the  certain  identification  of  many  of  the  more  important  sites  mentioned  by  historians,  such, 
for  example,  as  Massaga,  or  the  still  more  famous  Aomos.  The  Indian  character  of  the 
population  found  by  the  Macedonians  in  the  Kabul  valley  is  pointed  out — an  indication  of  a 
very  definite  shifting  toward  the  Indus,  during  the  past  two  thousand  years,  of  the  linguistic 
and  cultural,  if  not  the  actual  ethnic,  boundary  between  India  and  Iran.  Perhaps  in 
some  way  connected  with  this  has  been  a  distinct  recession  of  the  Iranian  frontier  on  the 
east  and  northeast.  One  result  of  the  Central  Asiatic  explorations  of  the  past  few  years — 
a  result  to  which  Sir  Aurei  has  himself  contributed  in  no  small  measure — has  been  to  demon¬ 
strate  the  former  much  greater  extension  eastward  of  the  Aryan-speaking  peoples,  even  as 
far  as  the  borders  of  China  proper.  It  seems  to  be  demonstrated  that  as  far  eastward  as 
Khotan  and  even  farther,  toward  the  Tun-huang  oasis,  forms  of  Iranian  were  spoken  as  late 
as  the  eighth  century,  not  dying  out  completely  indeed  until  about  the  end  of  the  tenth. 
What  the  Iranians  have  won  on  the  southeast  they  have  lost,  and  more  than  lost,  in  the 
direction  of  Central  Asia. 

The  second  and  third  sections  of  this  first  chapter  give  a  sketch  of  that  Chinese  contact 
with  northwestern  India  for  our  knowledge  of  which  we  are  indebted  to  the  accounts  of  the 
travels  of  Buddhist  monks  like  Fa-hsien,  early  in  the  fifth  century,  and  the  better-known 
Hsiian-tsang,  in  the  seventh.  Readily  comprehensible  is  Sir  Aurel’s  enthusiasm  for  the 
self-devotion  and  fortitude  displayed  by  these  simple  Chinese  monks  in  their  journeys  across 
the  Central  Asiatic  deserts  and  mountains  to  the  homeland  of  their  faith;  for  nowhere  and 
at  no  time  have  men  displayed  greater  readiness  to  undergo  privation  and  danger  in  their 
search  for  the  truth. 

Chapter  2  offers  us  (pp.  52  ff.)  an  account  of  the  eighth-century’  Chinese  conquest  of  Yasin 
and  Gilgit,  a  feat  which  included  the  crossing  of  the  Pamirs  and  the  Hindukush  by  an  army  of 
10,000  men  and  which  reflected  all  the  greater  credit  upon  their  leader.  General  Kao  Hsien- 
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chih  (hU  name  deserves  to  be  remembered)  because  of  the  poor  quality  and  low  morale  of 
his  troops.  The  Chinese  have  more  than  once  shown  in  the  conduct  of  their  military  opera¬ 
tions  among  the  great  mountain  masses  of  Central  Asia  a  genius  which  makes  the  crossing  of 
the  -Alps  look  like  child’s  play  by  comparis  n;  witness  their  invasion  of  Nepal  late  in  the 
eighteenth  centur>’,  when  after  advancing  over  two  thousand  miles  from  their  base,  by  a 
road  which  led  across  the  inhospitable  tableland  of  Tibet,  they  conquered  on  its  own  soil 
one  of  the  finest  fighting  nations  in  India. 

In  the  ninth  chapter  occur  important  historical  notices  on  “Lop,  Shan-shan,  and  Lou- 
lan"  pp.  .ti8  ff.),  while  the  next,  entitled  “Through  the  Lop  D^*rt"  (pp.  346  ff.)  is 
of  especial  interest  from  the  geographical  point  of  view.  It  is  worth  while  noting  that  in  one 
of  the  sections  of  the  latter  chapter,  “Across  an  Eroded  Ancient  Delta,"  as  well  as  here  and 
there  elsewhere  in  the  book,  one  finds  recorded  the  picking  up,  on  wind-eroded  surfaces, 
of  stone  implements,  some  of  them  Neolithic  and  others  {xtssibly,  although  by  no  means 
certainly.  Paleolithic.  The  prehistoric  period  in  Central  Asia,  less  spectacular  in  the  char¬ 
acter  of  its  remains  than  the  Buddhist  epoch  but  of  vastly  greater  importance  to  a  proper 
understanding  of  the  culture  development  not  only  of  the  region  itself  but  also  of  those 
adjacent  areas  between  which  it  has  always  played  the  part  of  a  bridge,  is  one  which  calls 
most  urgently  for  investigation.  Only  thus,  for  instance,  can  we  hope  ever  to  reach  any 
solution  of  the  beginnings  of  Chinese  civilization. 

Chapters  14-20,  forming  the  first  seven  of  thj  second  volume,  deal  mainly  with  geo¬ 
graphical  matters  and  give  us  an  account  of  the  author’s  journey  from  the  Lop  region  east¬ 
ward  to  the  Tun-huang  oasis.  These  portions  of  the  work  tell  us  much  that  is  entirely 
new  regarding  the  western  end  of  that  old  Chinese  system  of  frontier  defense  which  we  call 
comprehensively  the  “Great  Wall."  Sir  Aurel  points  out  (p.  552)  the  former  importance  of 
Tun-huang  as  the  westernmost  outpost  of  China  and  the  base  for  her  earliest  Central  Asian 
operations.  The  third  section  of  Chapter  14  contains  some  interesting  remarks  upon  Marco 
Polo’s  journey  through  these  same  regions,  while  in  Chapter  20  is  described  the  identifica¬ 
tion  of  the  site  of  the  famous  YU-mftn,  or  “Jade  Gate,”  once  the  chief  frontier  town  hereabout 
and  the  outlet  through  which  passed  all  traffic  with  the  west  by  the  ancient  Lou-lan  route, 
including  the  export  trade  in  silk  to  Parthia  and  the  Roman  Orient,  treated  of  in  the  fifth 
section  of  this  same  chapter. 

The  attainment  of  one  of  the  main  goals  of  the  expedition,  the  “Caves  of  the  Thousand 
Buddhas"  (Ch’ien-fo-tung),  lying  a  few  miles  southeast  of  Tun-huang,  is  graphically 
described  in  the  twenty-first  chapter,  while  in  the  one  following,  “Exploration  of  a  Walled- 
up  Hoard,"  is  the  account  of  one  of  the  most  extraordinary  manuscript  finds  of  modern 
times,  in  one  of  the  artificial  ca\’es  of  this  site.  To  quote  the  author’s  own  words,  “The 
sight  disclosed  within  made  my  eyes  open  wide.  Heaped  up  in  closely  packed  layers,  but 
without  any  order,  there  appeared  in  the  dim  light  of  the  priest’s  flickering  lamp  a  solid 
mass  of  manuscript  bundles  rising  to  a  height  of  nearly  10  feet.  They  filled,  as  subsequent 
measurement  showed,  close  on  500  cubic  feet,  the  size  of  the  small  room  or  chapel  being 
about  9  feet  square  and  the  area  left  clear  within  just  sufficient  for  two  people  to  stand  in” 
(p.  808). 

Volume  3,  the  last  of  the  text,  has  to  do  with  the  return  journey  of  Sir  .Aurel  by  the 
old  north  road,  via  Hami  and  Turfan,  as  far  as  Kucha,  where  he  took  a  “short  cut,”  as  he 
calls  it,  across  the  Taklamakan  desert  to  Khotan  and  thence  to  India  and  home. 

The  series  of  appendixes  at  the  close  of  the  text  in  this  volume  consists  of  essays  by 
\'arious  authorities  on  different  portions  of  the  material  gathered  by  Sir  Aurel  Stein  on  this 
expedition  and  covers  no  less  than  145  pages.  As  with  the  text  projjer,  their  scope  is  far 
too  broad  to  allow  of  more  than  a  mere  sampling  of  their  contents.  Appendix  C,  by  T.  A. 
Joyce  (pp.  1351-1389)  discusses  the  physical  anthropolt^-  of  Chinese  Turkestan  and  the 
Pamirs.  Following  it  is  a  description,  by  Sir  Arthur  Church,  of  specimens  of  mural  painting 
and  plaster  from  various  sites,  mainly  Buddhist.  Appendix  E  contains  three  essays  by  the 
late  Raphael  Petrucci,  as  well  as  a  brief  but  illuminating  sketch  by  Laurence  Binyon  (pp. 
1428-1431)  of  the  art  of  the  Tun-huang  paintings. 

The  fifty-nine  excellent  plans  of  sit‘?8,  ruins,  etc.,  with  which  this  third  volume  concludes 
deserve  the  highest  commendation  both  for  the  evident  care  with  which  they  were  drawn  up 
in  the  field  and  for  the  way  in  which  they  are  presented  here. 

Of  the  345  half  tones  in  the  text,  all  are  finely  executed  and  truly  illustrative  in  the  best 
sense;  the  scenes  among  the  great  snow  mountains  in  particular  reflect  rare  credit  on  the 
photographer  not  only  for  his  technical  skill  but  for  his  artistic  sense  as  well. 
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The  fourth  volume  contains  175  excellent  plates  representing  finds  of  every  description. 
A  considerable  number  are  in  color,  the  workmanship  here  being  of  the  same  high  standard 
as  all  else  about  the  book. 

The  final  “volume”  is  in  reality  a  portfolio  of  maps,  most  adequately  arranged  for  con¬ 
venience  of  reference.  In  addition  to  one  general  map  and  an  index  map  (the  latter  a  most 
useful  feature),  both  on  a  scale  of  i  ;  3,000,000,  there  are  ninety-four  others  on  a  scale  of 
I  :  253,440,  or  I  inch  -  4  miles;  many  of  these  are  of  no  little  importance  geographically. 

A  most  praiseworthy  feature  is  the  list  of  titles  on  the  region  under  consideration,  together 
with  the  abbreviations  under  which  they  are  cited  (pp.  xxv-xxviii).  No  less  to  be  com¬ 
mended  are  the  detailed  descriptions  of  finds,  inserted  in  the  text  as  additional  sections 
appended  to  the  chapters  with  which  they  have  to  do;  in  this  way  the  text  is  relievetl  of 
much  detail  that  would  render  it  distinctly  less  readable,  while  at  the  same  time  this  de 
scriptive  material  is  placed  just  where  it  is  most  convenient  for  reference.  Finally,  there  is  a 
most  excellent  index. 

Among  the  many  things  for  which  “Serindia”  deserves  particular  approbation  is  the  care 
taken  in  the  transcriptions  of  Chinese  names.  Sir  Thomas  Wade’s  system,  as  exemplifie<l  in 
Gile’s  Dictionary,  is  that  employed;  and,  while  most  students  will  probably  agree  that  it  is 
far  from  being  an  ideal  one,  it  is  at  least  the  one  best  known  and  most  generally  used  and 
therefore  to  that  extent  the  standard,  so  far  as  writers  in  English  are  concerned.  The  way  in 
which  the  transcriptions  are  accompanied  by  the  corresponding  Chinese  characters  is  also 
deserving  of  notice  and,  in  so  far  as  possible,  of  emulation. 

It  would  be  difficult  to  point  out  any  particular  in  which  “Serindia”  falls  short  of  being 
all  that  a  re|x>rt  of  this  kind  should  be.  Sir  Aurel  presents  the  results  of  his  labors  in  straight¬ 
forward,  succinct  fashion,  without  weaving  any  theories  or  engaging  in  polemics  of  any 
sort.  He  has,  furthermore,  the  happy  gift,  whether  he  is  writing  a  personal  narrative 
or  compiling  a  formal  scientific  report,  of  knowing  how  to  be  vivid  and  interesting  as  well 
as  painstaking  and  accurate. 

C.  W.  Bishop 


Ancient  Cultural  Relations  Between  China  and  Iran 

Bbrthold  Laufbr.  Sino-Iranica:  Chinese  Contributions  to  the  History  of  Civilization  in 
Ancient  Iran,  with  Special  Reference  to  the  History  of  Cultivated  Plants  and  Products, 
iv  and  pp.  185-630;  indexes.  Field  Museum  of  Nat.  Hist.  Publ.  201  {Anthropol.  Ser., 
Vol.  IS,  No.  3).  Chicago,  1919. 

As  we  all  know,  the  success  achieved  by  Dr.  Laufer  in  the  past  two  decades  and  more  in 
throwing  light  upon  Far  Eastern  culture  development  has  placed  him  in  the  foremost  rank 
among  students  in  that  field.  His  recent  work,  “Sino-Iranica,”  fully  maintains  the  high 
standard  of  scholarship  which  he  has  set  for  himself,  and  for  others  as  well,  along  those 
lines. 

The  object  of  the  book,  the  author  tells  us  (p.  207),  is  “to  present  ...  a  synthetic  and 
comprehensive  picture  of  a  great  and  unique  plant-migration  in  the  sense  of  a  cultural 
movement,  and  simultaneously  ...  to  determine  the  Iranian  stratum  in  the  structure  of 
Chinese  civilization.”  In  the  pursuance  of  this  aim  no  less  than  one  hundred  and  thirty-five 
subjects  are  treated  of.  These  are  concerned  mainly,  as  the  subtitle  informs  us,  w'ith  the 
diffusion  of  various  cultivated  plants.  Such  things,  however,  as  Persian  textiles  and  Iranian 
minerals,  metals,  and  precious  stones  are  also  discussed;  while  a  section  is  devoted  to  the 
titles  employed  by  the  Sassanian  Government,  and  another  to  the  cultural  debt  owed  by  the 
Persians  to  China. 

In  connection  with  his  plant  studies  Dr.  Laufer  lays  special  emphasis  upon  the  historical 
fact,  so  often  ignored  by  later  writers  both  native  and  foreign,  that  the  great  Chinese 
traveler,  Chang  K’ien,  who  first  established  a  direct  and  conscious  contact  between  his  own 
land  and  western  Asia,  brought  back  with  him  two  new  plants  and  only  two,  viz.,  alfalfa 
and  the  vine  (p.  190  and  passim).  The  point  is  further  made  (pp.  220  ff.)  that  there  can 
have  been  but  one  center  for  the  origin  of  grape  growing  and  that  viticulture  and  wine 
making  and  the  use  of  alfalfa  as  well  were  found  by  the  Chinese  among  Aryan-speaking  peo¬ 
ples  and  not  at  all  among  the  Turks. 

Another  interesting  and  significant  fact  pointed  out  (p.  293)  is  that  one  of  the  fundamental 
differences  between  the  Chinese  and  the  Mediterranean  civilizations  was  the  use  of  hemp  by 
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the  former  and  of  flax  by  the  latter  as  the  material  for  clothing.  As  Dr.  Laufer  says  (p.  294), 
their  failure  to  acquire  flax  in  ancient  times  “is  a  clear  index  of  the  fact  that  the  Chinese 
never  were  in  direct  contact  with  the  Mediterranean  culture-area,  and  that  even  such 
cultivated  plants  of  this  area  as  reached  them  were  not  transmitted  from  there  directly,  but 
solely  through  the  medium  of  Iranians.” 

It  is  a  trifle  puzzling  at  first  glance  to  see  why  the  section  on  rice  (pp.  372-373)  should 
have  been  included,  since  it  is  unlikely  that  either  of  the  two  regions  in  question,  China  or 
Iran,  received  that  food  plant  from  the  other.  Nevertheless  rice  appears  to  have  pene- 
trat^  to  Central  Asian  regions  extremely  early.  The  Chinese  authorities  cited  on  this 
point  in  “Sino-Iranica”  carry  us  back  to  the  second  century  B.  C.,  while  if  the  statement  in 
the  “.Muh  T’ien-tsO  Chuen,”  or  “Journeys  of  the  Emperor  Muh,”  can  be  believed,  that 
ruler  found  a  fine  quality  of  rice  growing  in  the  west,  apparently  in  the  Tarim  or  Turfan 
regions,  as  far  back  as  the  tenth  century  B.  C.  Hence  it  seems  not  impossible  that  at  least 
the  easternmost  of  the  Iranian-speaking  peoples  got  their  rice  culture,  some  time  during 
the  prehistoric  period,  from  the  valley  of  the  Hwang  Ho  instead  of  from  that  of  the  Indus 
or  of  the  Euphrates. 

It  is  interesting  to  note  that  Dr.  Laufer  now  admits  (p.  569)  “some  degree  of  probability 
in  the  old  theory  that  the  name  ‘China’  should  be  traceable  to  that  of  the  dynasty  Ts’in.” 
Those  who  have  hitherto  combated  this  hypothesis  have  done  so  mainly  because  they 
failed  fully  to  grasp  the  importance  of  the  r61e  played  by  the  principality  of  Ts’in  (or 
Ch’in  according  to  the  more  general  pronunciation)  long  before  her  conquest  of  the  rest 
of  China  late  in  the  third  century  B.C.  To  say  that  “China”  cannot  ^  derived  from 
“Ch’in”  merely  because  the  former  name  seems  to  have  appeared  in  western  lands  in  one 
form  or  another  before  the  prince  of  Ch’in  became  emperor  of  China  is  wholly  to  overlook 
two  cardinal  facts:  firstly,  that  from  the  eighth  century  B.C.  onward  Ch’in  was  in  full 
control  of  the  Central  Asian  gateway  from  China  to  the  West;  and  secondly,  that  in  the 
fourth  century  B.C.  she  also  secured  command  of  the  Yiinnan-India  route  by  her  con¬ 
quest  of  eastern  Szechwan  and  the  upper  Han  valley.  Thus  it  was  wholly  through  Ch’in 
in  those  days,  before  the  commencement  of  overseas  intercourse  between  China  and  the 
West,  that  any  knowledge  of  what  we  now  call  China  proper  could  possibly  reach  the 
latter.  Furthermore,  in  the  fourth  and  third  centuries  B.C.  Ch’in  was  one  of  the  largest, 
most  powerful,  and  best  organized  states  not  merely  of  eastern  Asia  but  of  the  whole 
world.  Hence  it  is  not  remarkable  that  the  peoples  of  India,  Persia,  and  lands  farther  to 
the  west  should  have  extended  her  name  to  the  regions  lying  beyond  her,  whose  products 
they  received  only  through  her  and  which  she  did  actually  in  the  latter  half  of  the  third 
centur>’  B.C.  incorporate  within  her  dominions. 

Dr.  Laufer  rightly  emphasizes  (p.  186)  the  importance  of  the  application  of  the  laws 
of  ancient  Chinese  phonology  to  the  elucidation  of  Iranian  tribal  and  place  names  and 
(Mints  out  (p.  187)  that  the  ancient  Chinese  scholars  had  develof)ed  “a  rational  method 
and  a  fixed  system  in  reproducing  words  of  foreign  languages.” 

Undoubtedly  well  founded  is  the  criticism  of  the  prevalent  system  of  transliterating 
Chinese  words.  Dr.  Laufer  might  have  said  even  more  than  he  does  in  this  regard;  not 
only  is  it  “clumsy  and  antiquated,”  but  it  is  arbitrary  and  in  many  respects  hopelessly 
incomprehensible  to  the  lay  reader  without  special  instruction.  Unfortunately  it  is  too 
generally  and  firmly  entrenched  and  represents  too  many  vested  interests  to  render  likely 
its  speedy  replacement  even  by  a  system  so  consistent,  so  transparently  simple,  and  so 
accurately  phonetic,  as  that  suggested  on  page  188.  What  is  needed  and  what  will  be 
required  before  any  real  advance  in  this  direction  can  be  hoped  for  is  a  general  and  explicit 
agreement  upon  an  improved  system  among  students  the  world  over.  No  man,  even 
one  of  the  standing  in  this  field  enjoyed  by  Dr.  Laufer,  can  hope  to  do  much  singlehanded 
toward  this  end. 

The  primary  usefulness  of  “Sino-Iranica”  lies  undoubtedly  in  the  vast  fund  of  infor¬ 
mation  with  which  it  provides  us  regarding  a  great  variety  of  definite  and  specific  Oriental 
culture  objects  and  products.  From  this  point  of  view  it  can  scarcely  be  praised  too 
highly.  Yet  it  also  performs  another  service,  no  less  important  because  it  is  of  a  more 
general  and  less  immediately  striking  kind.  Most  of  us  were  taught  at  school  that  the 
Persian  Empire  was  a  vast,  tyrannical,  barbarian,  “Asiatic”  power  whose  function  in 
the  development  of  civilization  was,  like  that  of  the  Mongols  or  the  Turks,  destructive 
merely.  Dr.  Laufer,  in  this  as  in  others  of  his  writings,  does  much  toward  enabling  us 
to  correct  such  a  view  and  to  realize  that  in  point  of  fact  Persia  in  the  days  both  of  the 


664 


THE  GEOGRAPHICAL  REVIEW 


Achaemenides  and  of  bassanians  w-as  a  center  of  the  world’s  very  highest  civilization, 
playing  in  the  cultural  development  of  all  the  lands  about  her  a  part  whose  importance 
we  are  only  just  beginning  to  understand. 

C.  W.  Bishop 

Political  and  Social  Impressions  of  the  Far  E.\st 

J.  O.  P.  Bland.  China,  Japan,  and  Korea,  x  and  327  pp.;  ills.,  index.  Charles  Scribner's 
Sons,  New  York,  1921.  (5.00.  9x6  inches. 

Mr.  Bland’s  former  residence  and  practical  experience  in  the  Far  East  and  his  wide 
official  acquaintance  entitle  him  to  serious  hearing.  His  book  is  divided  into  two  parts, 
the  first  being  a  political  surv'ey  and  the  second  a  series  of  chapters  entitled  "Studies  and 
Impressions.”  The  political  and  social  life  of  the  people  of  the  Far  East  is  in  many  re¬ 
spects  closely  interwoven  with  the  phy’sical  circumstances  of  the  region,  a  point  of  view 
which  was  developed  in  a  scholarly  and  convincing  manner  in  the  January  number  of 
the  Geographical  Review  (“The  Geographical  Factor  in  the  Development  of  Chinese  Civi¬ 
lization,”  by  Carl  Whiting  Bishop,  Geogr.  Rev.,  Vol.  12,  1922,  pp.  19-41).  We  find  ample 
evidence  of  this  throughout  Mr.  Bland’s  book,  particularly  in  the  portions  that  deal  with 
the  density  of  population  and  the  fine  shades  of  adjustment  which  may  be  observed  as 
the  population,  particularly  of  China  and  Japan,  steadily  increases,  making  the  food 
supply  a  more  intense  question  and  bringing  into  play  modern  political  and  social  forces  of 
deep  importance. 

The  second  half  of  Mr.  Bland’s  book  is  most  delightfully  written.  He  is  never  a  dull 
writer,  but  in  the  later  chapters  the  style  rises  to  a  very  high  level  of  literary  perfection 
without  at  any  time  losing  the  quality  of  restraint  that  bespeaks  judgment  and  integrity. 
In  the  field  of  political  geography  there  are  few  contributions  but  rather  the  reaffirmation 
of  points  of  view  and  of  facts  made  familiar  through  western  writings  on  oriental  policies 
and  practices  during  the  past  ten  years. 

One  marked  effect  of  the  overcrowding  of  China,  in  the  view  of  Mr.  Bland,  is  the  wide¬ 
spread  desire  to  better  living  conditions;  and  this  desire  has  steadily  molded  the  character 
of  the  Chinese  people  through  many  centuries.  Thus  there  is  perpetual  striving  to  raise 
one’s  self  above  the  common  level.  Men  of  ambition  seek  power  in  order  that  they  may 
gather  to  themselves  forces  and  revenues  that  free  them  from  the  bondage  of  the  soil  or 
the  shop  and  give  them  a  standing  comparable  to  that  of  the  foreigner  in  the  treaty  ports. 
In  Young  China  the  author  finds  no  saving  grace,  believing  that  the  teachings  of  liber¬ 
alism  among  the  pupils  of  missionaries  and  colleges  founded  by  foreign  associations  are 
quite  superficial  and  that  the  blundering  of  the  Tuchuns  and  the  divisions  of  the  past 
decade  represent  a  constant  force  in  Chinese  life.  To  him  there  seems  no  way  to  escape 
but  through  a  powerful  government — if  necessary  a  restoration  of  the  Manchu  Dynasty — 
and  the  holding  of  the  great  mass  of  the  people  and  the  local  governors  in  a  strong  grasp. 
He  believes  that  to  let  democracy  come  in  is  to  open  the  door  to  disintegrating  influences 
and  bribery’  in  a  more  extreme  form  than  it  has  existed  in  China  during  the  whole  perio<l 
of  foreign  domination. 

The  case  of  the  crowded  population  in  the  homeland  of  Japan  is  argued  skillfully  and 
carefully,  and  an  important  and  necessary  distinction  is  drawn  between  two  forms  of 
expansion  by  Japan,  one  form  being  an  actual  movement  of  population  overseas  as  a 
result  of  the  crowding  at  home,  and  the  other  a  kind  of  economic  penetration  which  is 
equally  efficient  in  relieving  pressure  because  the  flow  of  capital  into  a  new  region  may 
control  the  labor  of  the  region  and  its  output  of  raw  materials,  thus  fostering  industry  at 
home  and  providing  additional  support  or  better  support  for  the  crowding  millions. 

One  is  tempted  to  say  of  Mr.  Bland’s  conclusions  that  he  is  too  ruthless  a  logician.  It 
can  be  almost  demonstrated  that  every  new  cause  is  a  failure — until  it  has  achieved  a 
state  of  pronounced  success!  A  thousand  visible  and  invisible  forces  fight  a  new  idea. 
Moreover,  the  followers  of  the  new  (as  w'ell  as  the  old)  always  include  a  large  number  of 
foolish  persons  and  “optimists  de  metier"  as  Mr.  Bland  happily  phrases  it.  We  must  re¬ 
cognize.  however,  that  this  is  a  changing  world  and  that  the  force  of  new  ideas  cannot 
be  measured  in  terms  of  old  customs  and  characteristics.  Finally,  it  may  be  said  with 
assurance  that  it  is  not  the  masses  of  the  people,  to  whom  Mr.  Bland  refers  political  and 
social  doctrines  at  every  turn,  that  have  ever  controlled  the  fate  of  revolutionary  changes. 
The  mass  of  the  people  is  inert,  neutral,  and  lacking  in  initiative.  In  all  lands  and  times 
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the  great  changes  have  been  brought  about  by  the  will  of  a  determine*!  minority  who 
have  succeeded  in  the  long  run  because  their  policies  and  ideas  have  l)een  sound  with 
respect  to  the  tendencies  of  a  whole  people. 

Geology  and  Geography  of  Central  Celebes 

E.  C.  Abendanon.  Voyages  g^ologiques  et  g^ographiques  i  travers  la  CHibes  Centrale 
(1909-1910).  Vol.  i,xx\4i  and  443  pp.;  diagrs.,  iUs.;  V'ol.  2,  x\’  and  pp.  445-969;  maps, 
diagrs.,  ills.;  Vol.  3,  xxii  and  pp.  971-1548;  contributions  of  G.  F.  Dollfus,  G.  J.  Hinde, 

J.  H.  Kruimel,  S.  J.  Vermaes,  and  M.  Weber,  maps,  ills.;  Atlas,  with  the  collaboration 
of  J.  J.  Lef^vre,  W.  Schiebel,  Raden  Mas  Amad,  A.  Raven,  and  W.  F.  Pandeij;  sheets 
I-I2, 12B,  13-16.  Publ.  by  the  Royal  Geographical  Society  of  the  Netherlands  with  the 
collaboration  of  the  Ministry  of  the  Colonies.  E.  J.  Brill,  Leyden,  1916-18.  11  x  8 
inches.  Atlas,  22  x  15  inches. 

Of  the  numerous  islands  of  the  Malay  Archipelago  perhaps  none  is  so  interesting  as  the 
island  of  Celebes.  Ever  since  the  great  English  naturalist  Alfred  Russel  Wallace  made  known 
to  the  scientific  world  more  than  sixty  years  ago  the  results  of  his  obsei^ations,  this  island 
has  been  classical  ground  for  the  zoogeographer  and  naturalist.  On  the  basis  of  his  faunal 
studies  he  established  what  is  known  as  the  “Wallace  line"  which  extends  through  the  Strait 
of  Macassar  from  north  to  south  between  Borneo  and  Celebes  and  which  is  supposed  to  be 
the  dividing  line  between  the  Oriental  and  the  Australian  faunal  regions.  The  controversy 
which  followed  this  generalization  had  at  least  one  beneficial  effect  in  that  it  stimulated 
other  naturalists  to  explore  the  island  of  Celebes  more  closely.  The  result  is  a  vast  amount 
of  international  literature  bearing  on  this  subject. 

The  establishment  of  the  “Wallace  line”  involved  the  geological  deduction  that,  during 
relatively  recent  geologic  time,  Celebes  had  belonged  to  the  Australian  continent,  whereas 
Borneo  had  been  part  of  the  continent  of  Asia.  But  years  elapsed  before  geologists  partici¬ 
pated  in  the  discussion  in  the  light  of  their  own  investigations  on  the  ground.  As  a  matter 
of  fact,  more  or  less  systematic  geological  studies  have  been  made  only  during  the  last 
twenty  or  perhaps  thirty  years.  The  names  of  Martin,  Wichmann,  Biicking,  and  the  broth¬ 
ers  Sarasin  are  worthy  of  mention  as  pioneers  in  this  respect.  During  the  last  ten  years,  how¬ 
ever,  a  change  for  the  better  has  set  in  and,  of  late,  very  important  geological  work  has  been 
done  by  such  men  as  Wanner,  Ahlburg,  Hirschi,  Hotz,  Gogarten,  and  especially  by  the 
Dutch  mining  engineer  and  geologist  Abendanon.  The  results  of  his  latest  expedition, 
made  in  1909-1910,  have  been  published  in  the  work  under  review,  comprising  three  magni¬ 
ficent  volumes  with  numerous  text  figures  and  beautiful  plates,  besides  an  atlas  of  maps  and 
profiles. 

The  work  deals  particularly  with  the  geology  and  geomorphology  of  the  central  part  of  the 
island;  only  scant  and  scattered  reference  is  made  to  the  response  of  human  life  to  its  particular 
environment  as  we  now  are  wont  to  define  geography.  The  first  two  volumes  give  a  detailed 
description  of  the  preparation  for  and  the  daily  progress  of  the  expedition  which  had  as  its 
main  object  a  geologic  and  topographic  reconnaissance  of  the  region.  The  third  volume 
summarizes  the  results  achieved  in  their  bearing  on  general  problems.  It  includes  reports 
from  various  specialists  on  the  material  collected  on  the  trip,  such  as  contributions  on  the 
paleontology’  by  G.  J.  Hinde  and  G.  F.  Dollfus,  on  fresh-water  molluscs  by  H.  J.  Kruimel,  on 
fresh-water  fishes  by  M.  Weber,  and  on  some  phases  of  the  economic  geology  by  S  J.  Vermaes. 

.According  to  Abendanon  the  following  elements,  in  addition  to  the  coastal  plains,  can  be 
recognized  in  the  configuration  of  central  Celebes: 

I.  A  highly  folded  and  faulted  Pre-Cambrian  gneiss-granite-schist  complex  in  the  central 
part. 

All  of  it  formed,  during  early  Paleozoic  time,  part  of  a  vast  continent  “Aequinoctia”  (see 
£.  C.  Abendanon :  Aequinoctia,  an  Old  Paleozoic  Continent, /o«r.  0/  Gen/.,  Vol.  27,  1919, 
pp.  562-578)  and  has  since  undergone  submergence,  upheaval,  and  peneplanation.  Recent 
crustal  movements  have  produced  a  network  of  graben  and  horsts.  One  of  the  major 
depressions  is  the  Posso  graben,  some  75  kilometers  long  in  a  north  to  south  direction,  part 
of  which  is  now  occupied  by  a  beautiful  lake  of  that  name.  Another  graben  is  the  Fossa 
Sarasina — the  Sarasin  trough — to  the  west  of  the  former.  It  is  composed  of  a  series  of  minor 
troughs  in  a  north  to  south  direction  together  about  100  kilometers  long.  Frequent  earth¬ 
quakes  indicate  that  the  crustal  equilibrium  in  this  part  has  not  yet  been  established. 
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2.  A  coastal  range  to  the  west  along  the  Strait  of  Macassar.  As  yet  little  more  is  known  of 
this  range  beyond  the  fact  that  it  is  a  folded  chain  of  mountains  of  late  Tertiary  age. 

3.  An  uplifted  peneplain  region  to  the  east,  the  Verbeek  Mountains,  named  after  the 
Dutch  geologist  who  has  contributed  so  much  to  the  geological  investigation  of  the  Dutch 
East  Indies. 

This  region  consists  essentially  of  a  peridotite  batholith,  at  least  1,100  meters  in  thickness 
and  of  so  vast  an  extent  as  to  constitute,  perhaps,  the  largest  single  occurrence  of  perido¬ 
tite  on  record.  This  peridotite  batholith  of  probable  Mesozoic  age  is  overlain,  in  places,  by 
Pre-Tertiary  sediments,  200-300  meters  thick,  part  of  which  are  highly  folded. 

The  peridotite  is  nickel-bearing  and  may  sometime  become  of  great  economic  importanc  e. 
The  altered  rock  has  gi\’en  rise  to  extensive  accumulations  of  lateritic  iron  ores  similar  to 
those  found  in  Cuba  but  richer  in  iron  and  containing  nickel  in  addition  to  smaller  amounts 
of  cobalt. 

4.  Several  folded  mountain  ranges  southwest  of  the  central  basal  complex. 

Some  of  these  are  composed  of  sedimentary'  deposits  of  Cretaceous  and  early  Tertiary'  age; 
others  are  made  up  of  various  kinds  of  igneous  rocks. 

These  ranges  are  separated  from  the  mountains  of  southern  Celebes  by  a  depression 
running  across  the  southern  peninsula  from  the  Gulf  of  Boni  to  the  Strait  of  Macassar.  This 
trough  has  become  uplifted  above  sea  lev'el  very  recently,  in  Quaternary  time;  in  fact,  Aben- 
danon  has  found  evidence  indicating  that  during  the  last  fifty  years  the  w'estern  part,  at 
least,  has  been  uplifted  not  less  than  five  meters. 

A  short  chapter  treats  of  the  peoples,  who  constitute  three  fairly  distinct  groups. 

1.  The  coast  people,  who  are  Mohammedans  and  do  not  differ  materially  from  the  coastal 
people  of  other  parts  of  the  island.  They'  are  tradesmen  and  hardy  nav'igators,  but  poor 
farmers. 

2.  The  people  of  the  mountainous  regions,  comprising  different  races  known  under  the 
collective  name  of  Toradjas.  They  are  animists  and  live  on  the  products  of  primitive  agri¬ 
culture  and  of  the  forests.  They  have  developed  arts  and  crafts  to  a  relatively  high  degree. 
.\side  from  their  passion  for  gambling  they  possess  on  the  whole  very  desirable  traits  and 
have  a  capacity  for  higher  development. 

3.  The  primiti\'e  people  of  the  dense  forests,  often  heard  of  but  not  seen  by  the  author 
except,  perhaps,  in  a  single  instance. 

A  long  chapter  is  devoted  to  the  history  of  the  cartography  of  the  whole  island  of  Celebes, 
from  Ptolemy’s  time  to  the  present,  an  exceedingly  interesting  review  with  numerous  repro¬ 
ductions  of  historical  maps  as  made  by  the  earlier  Portuguese  and  Dutch  navigators. 

The  last  chapter  is  given  over  to  a  short  discussion  of  the  origin  of  the  word  Celebes,  which 
seems  to  have  been  derived  from  the  native  word  “sellihe,”  equivalent  to  “current"  or 
“stream,"  referring  probably  to  the  strong  ocean  current  observed  off  the  northeastern  coast 
of  the  island. 

M.  W.  Senstius 


Exploration  in  Central  Borneo 

Carl  Luuholtz.  Through  Central  Borneo:  An  Account  of  Two  Years’  Travel  in  the  Land 
of  the  Head-hunters  Between  the  Years  1913  and  1917.  Vol.  I,  xix  and  242  pp.;  ills.; 
Vol.  2,  X  and  pp.  243-467;  map,  ills.,  index.  Charles  Scribner's  Sons,  New  York,  1920. 
9K  X  6K  inches. 

Dr.  Carl  Lumholtz,  author  of  these  two  volumes  of  travel  in  central  Borneo,  died  at 
Saranac  Lake,  May  6,  1922,  at  the  age  of  7i  years.  He  was  a  Norwegian  explorer  and 
anthropologist  of  international  repute.  His  first  expedition  was  made  in  1880-1884  to 
.Australia  as  zo6logical  collector  for  the  Museums  of  the  University  of  Christiania.  Among 
his  mammalian  discoveries  on  this  expedition  was  the  tree  kangaroo  of  Australia.  A 
narrative  of  the  expedition  was  given  in  “Among  Cannibals”  (1889).  In  1890-1891  he 
headed  an  anthro{X)logical  expedition  for  the  American  Museum  of  Natural  History  and 
the  American  Geographical  Swiety  to  the  northern  Sierra  Madre  Occidental,  which  was 
followed  by  other  expeditions  in  the  Mexican  field  described  in  “Unknown  Mexico” 
(1902).  An  expedition  in  1909-1910  resulted  in  “New  Trails  in  Mexico"  (1912). 

In  August,  1913,  Dr.  Lumholtz  set  out  from  Christiania  with  the  intention  of  exploring 
the  unknown  interior  of  New  Guinea  on  an  expedition  financed  by  the  King  and  Queen 
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of  Norway,  the  Norwegian  Geographical  Society,  the  Royal  Geographical  Societies  of 
London  and  of  the  Netherlands,  as  well  as  by  private  contributions.  After  his  arrival 
at  Batavia  a  short  excursion  was  made  to  northeastern  Dutch  Borneo  to  secure  a  Dyak 
crew  for  the  work  in  New  Guinea.  The  Kayan  River  was  ascended,  and  advantage  was 
taken  of  opportunities  for  observation  on  the  country  traversed  and  its  people.  The 
return  to  Batavia,  where  a  military  escort  and  other  assistance  was  to  have  been  fur¬ 
nished,  was  coincident  with  the  outbreak  of  the  war,  in  consequence  of  which  the 
(lovernor  General  felt  obliged  to  withdraw  his  support  and  urged  Lumholtz  to  postpone 
his  trip.  Later,  however,  arrangements  were  made  for  a  second  and  more  extensive  ex¬ 
pedition  to  central  Borneo  in  substitution  for  that  originally  planned.  On  the  second 
expedition  the  Barito  River  was  ascended  from  Bandjermassin,  the  capital,  at  its  mouth; 
the  divide  was  crossed,  and  descent  was  made  by  the  Mahakam  River.  Another  excursion 
was  made  up  the  Katingan  River  west  of  Bandjermassin. 

The  1914  census  returns  for  the  South  and  Eastern  Division  of  Dutch  Borneo — about 
half  the  island — to  which  Lumholtz’s  travels  were  confined,  give  a  total  population  of 
al)0Ut  906,000  people,  of  whom  only  800  are  whites.  Some  817,000  are  Dyaks  and 
.Malays;  86,000  are  Chinese,  and  the  remainder  Arabs  and  other  aliens.  Borneo  has  a 
remarkably  even,  mild  climate  with  copious  rain  and  is  rather  more  healthful  than  most 
equatorial  regions.  The  forests  contain  much  valuable  hardwood  timber;  the  chief  native 
sources  of  income,  however,  are  still  rubber,  rattan,  and  bamboo.  Wild  fruits  of  many 
kinds  grow  to  perfection.  More  than  550  species  of  birds  have  been  noted.  Of  importance 
are  the  mineral  resources;  chief  of  which  are  coal  (bituminous),  gold,  iron,  diamonds, 
|)Ctroleum,  tin,  and  antimony.  Gold  is  everywhere  but  has  not  yet  been  found  in  suffi¬ 
cient  quantities  to  make  extensive  mining  profitable.  The  lack  of  development  of  native 
resources  is  due  to  the  fact  that  the  white  population  is  so  small  and  the  means  of  trans- 
[wrtation  so  insufficient.  The  petroleum  industry  has  reached  important  proportions,  and 
a  commission  was  appointed  in  1917  to  study  the  gold  and  iron  possibilities  in  the 
Schwaner  Mountains.  There  is  much  opportunity  for  agricultural  development  in  the 
alluvial  country  among  the  rivers,  but  the  natives  still  employ  the  most  primitive  of 
methods. 

.Although  the  general  anthropological  classification  has  been  that  the  Malays  inhabit 
the  coast  and  the  Dyaks  the  interior,  several  distinct  tribes  have  been  identified,  some 
al)original  and  others  immigrant.  Both  the  Dutch  and  the  British,  however,  employ  the 
Malay  designation  of  Dyak  for  ail  the  native  tribes  except  the  nomadic.  The  author 
gives  a  detailed  description  of  the  Punans,  the  nomads  of  the  jungle.  Except  where  Malay 
influence  has  overcome  the  native  characteristics,  the  natives  were  found  to  be  an  honest, 
trustworthy  people.  Dr.  Lumholtz  devotes  the  larger  part  of  his  volumes  to  a  descrip¬ 
tion  of  their  languages,  customs,  and  religions.  Nearly  half  of  the  second  volume  is  given 
to  native  legends  and  folklore.  The  illustrations,  with  which  the  first  volume  is  parti¬ 
cularly  well  furnisherl,  are  chiefly  of  native  types. 


A  Geographical  Description  of  the  Celebes 

L.  VAN  VuL’REN.  Het  Gouvemement  Celebes,  xxv  and  535  pp.;  maps,  diagrs.,  ills., 
bibliogr.,  separate  case  of  23  maps.  Encyclopaedisch  Bureau,  Vol.  i,  1920.  Welte- 
vreden,  Batavia,  Java.  11x8  inches. 

The  above  volume,  which  appears  to  be  only  the  first  part  of  a  compendious  work, 
is  particularly  interesting  as  an  indication  of  the  earnestness  with  which  Dutch  East 
Indians  are  developing  a  knowledge  of  their  superb  possessions.  The  author  is  the  chief 
director  of  the  Encyclopedic  Bureau  by  which  the  work  is  published.  The  volume  now 
issued  is  devoted  to  a  detailed  geographical  description  of  the  island,  largely  in  empirical 
form;  beginning  with  the  submarine  slopes  of  the  island  (pp.  1-96),  and  continuing  with 
its  "horizontal  form,"  particularly  its  coast.  A  great  amount  of  authentic  information  is 
presented;  but,  physiographically  considered,  one  must  regret  that  the  coast  is  treated 
in  so  great  detail  before  the  general  form  of  the  island,  of  which  the  coast  is  only  a  single 
contour  line,  is  set  forth.  Many  of  the  plates  give  good  illustrations  of  coastal  landscapes. 
A  bibliography  of  82  titles  closes  the  volume.  D^vis 
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A  Comprehensive  Work  on  Greenland 

G.  C.  Audrup  and  others,  edits.  Gronland  i  Tohundredmaret  for  ELans  Egedes  Landing. 
MeddeUlser  om  Gronland,  Vol.  6o,  174  4-  567  pp.;  maps,  diagrs.,  ills.,  bibliogr.;  Vol. 
bii  795  PP-:  maps,  diagrs.,  indexes.  With  accompanying  atlas  of  20  plates.  C.  A 
Reitzel,  Copenhagen,  1921.  30  kroner.  ioy{  x  7  inches. 

With  the  co-operation  of  a  number  of  scientific  men  the  Commission  for  the  Geological 
and  Geographical  Survey  of  Greenland  issued  this  comprehensive  work  in  memory  of 
the  bicentennial  of  the  disembarkation  of  Hans  Egede  in  Greenland  on  July  3,  1721.  It 
gives  a  systematic  account  of  the  country  and  of  its  development  under  Danish  suprem¬ 
acy,  principally  on  the  basis  of  the  wide  and  thorough  researches  during  the  last  fifty 
years.  The  work  is  also  meant  to  serve  as  a  useful  book  of  reference.  These  volumes 
are  the  result  of  the  efforts  of  twenty-two  editors  and  specialists  and  constitute  a  striking 
evidence  of  the  co-operative  ability  of  Danish  scientific  men.  The  volumes  comprise  a 
general  synopsis,  detailed  descriptions  of  the  different  districts,  biographical  information, 
and  a  glossary  with  explanation  of  native  names. 

The  general  review  gives  a  description  of  the  natural  conditions  in  the  island  and  the 
surrounding  seas — topography,  geology’,  climate,  glaciation,  fauna,  and  flora.  The  Eskimos 
and  their  old  culture — dr^,  houses,  industries,  tools,  weapons,  fishing  gear,  means  of 
communication,  social  conditions,  religion,  etc. — are  described. 

On  December  31,  1918,  the  total  population  of  Greenland  numbered  14,643,  of  whom 
300  were  Europeans.  The  distribution  of  the  population  in  the  different  districts  is  given 
in  detail  in  a  number  of  tables.  Other  tables  contain  statistics  of  increase,  distribution 
as  to  profession,  birth  and  death,  and  causes  of  death. 

Chapters  are  devoted  to  trade,  fishing  and  hunting  methods  and  results,  business  and 
communications,  to  administration,  legal  system,  religion  and  education,  sanitary  con¬ 
ditions,  language  and  literature,  and  scientific  stations.  The  leading  features  of  the  his¬ 
tory  of  Greenland  from  its  discovery  by  Icelanders  in  the  ninth  century,  together  with 
the  history  of  the  scientific  exploration  of  the  island,  are  set  forth. 

The  work  is  furnished  with  a  number  of  good  illustrations  and  is  accompanied  by  an 
atlas  with  20  maps,  one  of  which  is  geological,  most  of  them  being  topographical  maps 
of  the  coast  zone. 

E.  Antevs 

Myths  and  Tales  from  Greenland 

Knl'D  Rasmussen.  Myter  og  Sagn  fra  Gronland.  375  pp.;  map,  ills.  Gyldendalske  Bog- 
handel,  Nordisk  Forlag,  Copenhagen,  Christiania,  Berlin,  London,  1921.  g}4x6 
inches. 

Knud  Rasmussen  is  peculiarly  fitted  by  birth,  training,  and  experience  to  work  among  the 
Eskimos,  for  they  are,  in  a  sense  of  which  he  is  very  proud,  his  own  people.  He  is  part 
Eskimo  himself,  his  great-grandmother  having  been  a  South  Greenland  woman.  His  first 
education  came  from  Greenland  schools,  and,  though  he  later  graduated  from  the  University 
of  Copenhagen,  majoring  in  the  Eskimo  language,  the  fundamentals  he  learned  in  the  little 
Greenland  schools  are  still  the  basis  of  his  knowledge.  He  speaks  fluently  the  language  and 
the  dialect  of  every  group  along  the  Greenland  coast. 

For  thirty  years  he  has  traveled  the  Greenland  shores  from  Cape  Farewell  to  the  north¬ 
ernmost  cape.  He  has  visited  every  village  and  every  group  from  Angmagsalik  to  Cape 
York.  He  has  explored  long  reaches  of  unknown  coast  and  traveled  tens  of  thousands 
of  miles  by  sledge  and  kayak  with  only  Eskimo  companions.  He  has  lived  their  life,  suf¬ 
fered  their  hardships  and  hazards,  known  their  inmost  thought,  for  thirty  years.  He  has 
studied  them  as  one  of  them. 

In  the  complete  collection  of  Eskimo  tales  and  myths  from  Greenland  which  he  presents 
in  this  book,  he  has  gathered  together  the  entire  product  of  his  long  labors  on  the  Greenland 
coast.  From  the  Eskimos  themseU’es  he  has  gathered  all  this  rich  harvest  of  folklore  and 
mythology  and  legend  and  tradition — sitting  beside  them  in  their  igloos  and  writing  down 
their  tales  by  the  light  of  their  little  blubber  lamps;  camping  with  them  on  their  long  hunts 
for  caribou  or  bear  or  narwhal ;  sledding  w’ith  them  on  far  exploratory  journeys;  dancing  and 
singing  with  them  in  the  storehouses  at  the  trading  stations;  always  recording  every  new 
story’,  every  significant  observation. 
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The  divisions  of  the  book  indicate  the  inclusiveness  of  the  well  organized  matter:  Eskimo 
Mj-thology;  Conception  of  Nature;  Animal  Fables;  Epic  Tales;  Meetings  with  Foreign 
Rai'es;  Curious  Stories;  Songs  and  Dialogues.  Each  division  comprises  several  chapters. 

The  style  is  clear  and  forceful.  Rasmussen  indeed  is  no  less  an  author  than  explorer  and 
scientist,  and  as  such  he  is  well  recognized  among  his  countrymen.  To  any-one  interested 
in  the  Eskimos,  or  the  Far  North,  or  the  folklore  of  a  passing  race  this  book  appeals  with 
double  charm;  to  the  casual  reader  it  is  interesting,  instructive,  entertaining.  An  English 
rendition  entitled  “Eskimo  Folk-Tales”  (London,  1921)  is  reviewed  in  the  July  number  of 
the  Geographical  Journal. 

W.  Eluer  Ekblaw 

N.xrrativ'E  of  the  Second  Thule  E.\pedition 

K.n'UD  R.ASMUSSEN.  Greenland  by  the  Polar  Sea:  The  Story  of  the  Thule  Expedition  from 
Melville  Bay  to  Cape  Morris  Jesup.  Preface  by  Admiral  Sir  Lewis  Beaumont,  xxiii 
and  327  pp.;  maps,  ills.,  index.  Frederick  A.  Stokes  Co.,  New  York,  1921.  10x8 
inches. 

While  this  English  translation  of  Knud  Rasmussen’s  most  ambitious  work  does  not  entirely 
convey  the  fine  spirit  of  the  Danish  original,  it  is  nevertheless  one  of  the  most  noteworthy 
contributions  of  this  generation  to  the  ever-fascinating  field  of  Arctic  exploration  and  the 
translators  have  succeeded  in  transferring  faithfully  Rasmussen’s  picture  of  the  character  of 
the  Greenland  coast,  its  scenery,  life,  and  people.  The  subject  matter  of  the  original  has  for 
purposes  of  expediency  been  condensed  and  abbreviated,  but  nothing  relevant  to  the  purpose 
of  the  book  has  been  omitted. 

It  will  be  recalled  that  the  Second  Thule  Expedition,  in  reality  Rasmussen’s  fourth  Thule 
expedition,  left  Denmark  in  1916  with  primary  purpose  “to  surx-ey  and  chart  the  last  un¬ 
known  reach  of  Greenland’s  north  coast  between  St.  George  Fiord  and  De  Long  Fiord.”  Its 
secondary  objects  were  (l)  to  prove  or  disprove  that  migrations  of  the  Eskimos  take  place 
around  the  northern  end  of  Greenland  from  the  west  to  the  east  coasts,  long  a  mooted  sub¬ 
ject  of  discussion  among  the  students  of  Eskimo  dispersal;  (2)  to  survey  and  map  geologi¬ 
cally  the  long  extent  of  coast  from  Sherard  Osborn  F'iord  to  Peary  Land,  which  was  still 
blank  on  the  geological  map;  (3)  to  keep  meteorological  records  and  to  collect  botanical  and 
zoological  material.  The  scientific  results  are  stated  in  three  appendixes  (compare  “Scientific 
Ki'sultsof  the  Second  Thule  Expedition  to  Northern  Greenland,  1916-1918,”  Geogr.  Rev., 
Vol.  8,  1919,  pp.  180-187).  The  narrative  is  given  in  fifteen  chapters  which  lead  from 
the  account  of  the  Polar  Eskimos,  their  land  and  life,  the  preparations  for  the  long  jour¬ 
ney  along  the  northwestern  coast  of  Greenland  and  across  the  ice  cap;  through  its  arduous 
accomplishment  to  the  homew'ard  journey;  and  the  losing  race  with  death  to  save  the  life 
of  the  botanist.  Dr.  Thorild  VV’ulff,  the  most  trying  and  discouraging  part  of  the  trip.  The 
chapter  “A  Runic  Memorial”  closes  the  \olume  fittingly. 

The  Second  Thule  Expedition  was  daring  in  plan  and  faithfully  persistent  in  accomplish¬ 
ment.  It  is  admirably  recorded  in  “Greenland  by  the  Polar  Sea.” 

W.  Elmer  Ekblaw 

An  Expedition  to  Novaya  Zemlya 

Charles  Benard.  Un  6t6  chez  les  Samoyides  fJuOlet-Octobre  1914).  4th  edit,  xii  and 
228  pp.;  map,  diagrs.,  ills.  Plon-Nourrit  &  Co.,  Paris,  1921.  9  fr.  jyi  x  5  inches. 

In  this  volume  Commandant  Benard,  president  of  the  Oceanographical  Society  of 
France,  tells  the  story  of  a  visit,  cut  short  by  the  outbreak  of  war,  to  Novaya  Zemlya, 
in  1914.  His  sojourn  of  two  months  and  the  account  of  it  given  here  are  the  sequel  of  a 
former  expedition  (1908)  of  which  a  report  was  published  under  the  title,  “Dans  I’ocean 
glacial  et  en  Nouvelle-&mble"  (1909).  Some  of  the  illustrations  to  the  present  volume 
appeared  first  in  the  other. 

Commandant  Benard’s  plan  of  campaign  in  1914  was  to  proceed  to  Novaya  Zemlya  by 
the  Russian  steamer  which,  once  a  year,  in  July,  used  to  take  provisions  to  the  small 
Samoyed  population  of  the  southern  island.  Landing  at  Belusha  Couba,  near  the  western 
extremity  of  Kostin  Strait,  the  passage  which  separates  Mezhdusharski  Island  from  the 
southwestern  coast  of  Novaya  Zemlya,  he  was  to  complete  the  map  of  the  Strait,  “at  least 
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in  a  descriptive  manner,"  cross  Nov-aya  Zemlya  in  the  latitude  of  the  Strait  accompanie<4 
by  a  Samoyed  with  a  sledge  and  a  team  of  dogs,  then  make  for  a  point,  northeast  of  ('ioot> 
I^nd,  the  peninsula  which  stretches  north  from  Kostin  Strait,  by  a  different  route  from 
that  followed  by  Chernyshev  (1895).  Finally,  he  was  to  return  to  Belusha  Couba,  crossing 
('lOose  I-and  from  north  to  south.  Failure  to  find  dogs  enough  and  a  Samoyed  willing  to 
accompany  him  at  Belusha  Couba  resulted  in  a  modification  of  his  plans.  He  carried  L 
out  a  brief  reconnaissance  of  the  Strait  in  a  whaleboat,  made  a  dash  on  foot  and  alone 
across  the  main  island,  and  returned  to  Belusha  Couba,  where  he  eventually  managed  to 
persuade  one  of  the  Samoyeds  to  build  for  him  a  light  sledge,  provide  a  team  of  dogs, 
and  accompany  him  across  Goose  Land  on  foot,  using  the  sledge  for  the  conveyance  of  a 
tent,  surveying  apparatus,  and  provisions. 

The  principal  results  of  M.  Benard’s  expedition  were  to  establish  the  fact  that  Goose 
Land  is  a  low-lying  plain,  innocent  of  the  mountains  which  have  hitherto  figured  on  the 
map  “in  fantastic  fashion,”  to  add  three  fiords  to  the  coast  line  of  Kostin  Strait,  and  to 
ascertain  the  direction — north  and  south — of  the  chains  of  rugged  hills  which  flank  Goose 
Land  on  the  east,  parallel  with  the  chain  of  the  central  divide.  There  is  an  interesting 
account  and  explanation  of  the  nature  and  the  disintegrating  effect  on  the  surface  of  the 
southern  island  of  the  peculiar  bouffetUs,  a  sort  of  pustule,  as  it  were,  of  mud  which  aop 
up  everywhere  among  the  fractured  schists  of  which  the  land  is  principally  compose<i. 

The  corrections  of  the  existing  maps  are  made  almost  entirely  “in  a  descriptive  manner.* 
There  is  one  small  sketch  map  in  the  book.  It  contains  no  indications  of  the  relief.  Few 
of  the  places  named  in  the  text  are  marked  on  the  map.  A  short  chapter  only,  in  spite 
of  the  title  of  the  book,  is  devoted  to  observations  on  the  life  and  manners  of  the  Samoye<ls 
of  the  regions  visited. 

With  the  limitations  indicated,  M.  B^nard’s  volume  is  a  welcome  contribution  to  the 
rather  scanty  geographical  literature  of  the  region.  There  is  a  useful  discussion  of  the 
routes  through  the  Barents  and  Kara  Seas,  as  conditioned  by  the  prevailing  winds,  the 
direction  of  the  currents,  and  the  ice. 

H.  U.  Hall 


A  Regional  Geography  of  Filance 

Emmanuel  db  Martonnb.  Les  rfigions  g6ographiques  de  U  France.  190  pp.;  maps, 
diagrs.,  bibliogr.  (Biblioth^que  de  Culture  g^nerale.)  Ernest  Flammarion,  Paris, 
1921.  4  frs.  50.  X  4}^  inches. 

France  has  been  the  subject  of  more  valuable  regional  studies  than  any  other  country, 
thanks  to  the  influence  of  the  late  Paul  Vidal  de  la  Blache,  who  himself  composed  the 
model  in  his  "Tableau.”  Some  of  his  pupils,  as  is  well  known,  have  applied  his  method  in 
their  studies  of  a  number  of  the  separate  regions  of  France,  all  of  which  form  admirable 
treatises.  And  now  one  of  them.  Professor  de  Martonne,  has  presented  the  geography 
of  almost  the  whole  country  in  an  original  form  and,  in  doing  so,  has  achieved  remarkable 
success.  The  publication  of  this  work  is  of  special  interest  to  Americans  because  it  has 
developed  from  a  series  of  lectures  delivered  by  M.  de  Martonne  first  at  Columbia  Uni¬ 
versity  and  later  at  the  Sorbonne,  where  they  were  specially  designed  for  foreign  students. 
It  is  significant  that  this  book,  which  is  real  geography  from  start  to  finish,  finds  a  place 
in  a  “Library  of  General  Culture,”  to  which  indeed  it  is  admirably  suited.  The  author 
has  striven — ^and  one  may  hope  has  succeeded — to  depict  and  explain  “to  any  cultivatc<l 
and  curious  mind”  the  varied  aspect  and  resources  of  the  soil  of  France;  and  the  method 
he  has  chosen  for  thus  arousing  the  interest  of  the  general  reader  could  scarcely 
be  bettered. 

The  author  plunges  in  medias  res  with  a  description  of  Paris — its  position,  site,  growih 
advantages  and  disadvantages — in  the  first  chapter  and  follows  with  successive  chapters 
on  the  Paris  region  and  basin,  Picardy  and  the  Champagne,  Lorraine,  the  Vosges  and 
Alsace,  and  so  on  over  the  most  of  France.  It  may  be  surmised  that  the  reader  will  thus 
gain  an  appreciation  of  the  meaning  of  geography  and  will  be  prepared  to  fill  out  the  gaps 
from  other  sources.  This  book  alone  leads  to  an  intelligent  appreciation  of  the  varied 
landscapes  of  France  and  of  the  intimate  and  manifold  associations  of  land  and  people 
in  the  different  contrasted  regions;  but  it  gives  the  reader  no  idea  of  the  geography  of 
France  as  a  unit.  We  are  left  with  the  feeling  that  a  chapter  is  lacking  which  would  pull 
the  regions  together  and  sketch  the  homeland  of  the  French  people  in  lines  as  decisive  and 
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impressionistic  as  those  which  outline  so  satisfactorily  each  of  the  component  parts.  Such 
a  chapter,  it  would  appear,  the  author  might  well  have  worked  in  to  the  advantage  of 
this  otherwise  excellent  book  without  attempting  to  make  it  a  complete  geography  of 
France  with  full  treatment  of  distributions,  physical  and  human,  which  can  quite  well 
be  sought  for  in  other  books  and  atlases.  Illustration  is  limited  to  a  few  block  diagrams, 
and  it  is  essential  that  a  good  atlas  be  before  the  reader;  and  where  possible  the  maps 
of  the  Service  G^ographique  de  I’Arm^ — either  on  1  :  600,000  or  i  :  200,000 — should 
be  consulted. 

Having  noted  these  omissions  w’e  may  characterize  M.  de  Martonne’s  work  by  stating 
that  we  know  of  no  more  concise  and  telling  geographical  description  at  once  vivid  and 
explanatory  which  has  so  successfully  encompassed  a  territory  of  the  area  and  variety 
of  France  within  190  short  pages.  Not  a  word  is  superfluous,  and  the  style  is  easy  and 
attractive.  With  his  reputation  as  a  physical  geographer  the  author  could  be  counted 
on  to  provide  lucid  accounts  of  the  various  land  forms  and  their  origin.  These  are  present 
but  not  overweighted,  and  they  are  deftly  worked  into  landscape  description  in  such  a 
way  that  man  is  the  central  figure.  Nowhere  is  local  patriotism  stronger  than  in  France; 
ind  in  no  civilized  country  is  man  more  directly  dependent  upon  the  soil.  France  excels, 
then,  as  a  field  for  the  study  of  the  relationships  between  man  and  his  habitat,  and  we 
are  grateful  to  Professor  de  Martonne  for  presenting  a  great  subject  in  simple  language. 

The  Rocky  Mountain  Trench 

S.  J.  Schofield.  The  Origin  of  the  Rocky  Mountain  Trench,  B.  C.  Maps,  diagrs.  Proc. 

and  Trans.  Royal  Soc.  of  Canada,  Ser.  3,  Vol.  14,  1920,  Section  IV,  pp.  61-97. 

F.  P.  Shepard.  The  Structural  Relation  of  the  Purcell  Range  and  the  Rocky  Mountains 
of  Canada.  Maps,  diagrs.  Joum.  of  Gtol.,  Vol.  30,  1922,  No.  2,  pp.  130-139. 

Because  the  Rocky  Mountain  trench  is  the  "most  remarkable  structural  feature  of  the 
Canadian  Cordillera”  any  addition  to  our  knowledge  of  it  is  of  wide  geographical  interest. 
The  trench  forms  the  western  boundary  of  the  Rocky  Mountains  of  Canada  practically 
throughout  its  whole  length  for  a  distance  of  over  800  miles.  Its  direction  is  almost  con¬ 
stant  north  33*  west.  In  it  are  the  headwaters  of  nine  considerable  streams.  The  sides 
of  the  trench  rise  on  an  average  4,500  feet  above  the  valley  floor;  the  width  averages  4 
to  6  miles;  the  floor  is  flat  or  slightly  rolling;  and,  finally,  glaciation  has  smoothed  and 
trimmed  its  interlocking  spurs  to  such  an  extent  as  to  increase  its  linear  quality  and  give 
it  its  modem  trough-like  characteristics. 

Of  particular  interest  in  physiography  are  the  series  of  cross  sections  on  page  74  of 
Schofield's  paper  and  the  accompanying  discussion  of  evidences  of  faulting.  Schofield, 
following  Daly,  considers  that  the  origin  of  the  trench  in  an  almost  continuous  zone  of 
faulting  is  now  well  established.  It  is  his  belief  that  sharp  changes  in  rock  character  in 
short  distances  at  a  few  localities  where  actual  faults  have  been  observed  and  other  pro¬ 
nounced  structural  features  from  which  faulting  is  clearly  inferred  furnish  a  strong  basis 
for  a  definite  conclusion  on  this  question.  The  normal  faulting  in  evidence  probably 
took  place  in  Eocene  time.  It  produced  not  only  a  depression  but  also  a  zone  of  shearing 
along  which  rivers  would  tend  to  erode  rapidly.  The  author  discusses  at  some  len^h 
the  effects  of  erosion  in  Cretaceous  time  and  the  reduction  of  the  highlands  to  a  peneplain. 
In  this  fact  and  in  subsequent  broad  crustal  movements,  coupled  with  the  structural 
features  of  the  Rocky  Mountain  trench,  we  have  an  explanation  of  the  drainage  relations 
of  today.  These  relations  are  traced  out  in  considerable  detail;  but  the  history  of  Pleisto¬ 
cene  and  recent  drainage  in  British  Columbia  is  not  discussed,  the  reader  being  referred 
to  Dawson’s  famous  paper  read  before  the  Royal  Society  of  Canada  in  1889. 

Shepard  takes  issue  with  Schofield  and  Daly  with  respect  to  the  explanation  outlined 
above.  From  a  study  of  180  miles  of  the  Rocky  Mountain  trench  between  Gateway, 
Mont.,  and  Golden,  B.  C.,  he  concludes  that  it  is  not  a  unit  in  development  and 
structure  but  that  its  different  parts  have  had  different  origins — “partly  by  normal 
erosion,  partly  by  erosion  along  lines  of  structural  weakness,  and  partly  by  the  escarp¬ 
ment  of  a  fault  (j»c).”  The  faulting  adjudged  to  be  operative  was  of  the  thrust  rather 
than  of  the  normal  type.  It  was  a  zone  of  weakness  at  the  present  locus  of  the  trench 
in  the  Purcell  Mountain  region,  caused  by  the  intersection  of  a  large  number  of  fault 
planes,  that  hastened  the  erosive  processes. 
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In  the  central  section  of  the  stretch  studied  by  Shepard  (Canal  Flats  to  Bull  River) 
there  appears  to  be  no  relation  between  the  trend  of  the  trench  and  the  structural  lines. 
From  this  fact  and  the  great  width  of  this  part  of  the  trench,  greater  age  is  inferred,  such 
as  would  be  associated  with  a  peneplaned  surface  where  drainage  had  freed  itself  from  the 
bondage  of  earlier  structural  and  topographic  controls. 

Drift  of  the  Earth’s  Crust  .and  Displ.acement  of  the  Pole 

Alfred  Wegener.  Die  Entstehung  der  Kontinente  und  Ozeane.  2nd  edit,  viii  and  135  pp.; 
maps,  diagrs.,  index.  Die  Wissenschaft:  Sammlung  von  Einzeldarstellungen  aus  drn 
Ge^ten  der  Naturwissensekaft  und  der  Technik  No.  66.  Friedr.  Vieweg  &  Son,  Bruns¬ 
wick,  1920. 

Wladimir  KOppen.  Polwanderungen,  Verschiebimgen  der  Kontinente  und  Klimage- 
schichte.  Maps,  diagrs.  Petermanns  Mitt.,  Vol.  67,  1921,  Januar>--Februar>-,  pp. 
1-8;  March,  pp.  57-63. 

Wladimir  K6ppen.  Drsachen  tmd  Wirkungen  der  KontinentenTerschiebungen  imd 
Polwanderungen.  Diagrs.  Petermanns  Mitt.,  V’ol.  67,  1921,  July-August,  pp.  145-149; 
September,  pp.  191-194. 

The  authors  are  meteorologists  stationed  at  the  Marine  Observatory  at  Hamburg; 
they  have  apparently  worked  more  or  less  in  conjunction  and  cover  very  much  the  same 
ground  in  their  publications.  Wegener  is  more  detailed  in  his  description  of  the  displace¬ 
ments  of  the  continents;  Koppen,  of  the  changes  of  the  earth’s  axis  of  rotation.  The 
picture  they  present  of  the  history  of  the  earth’s  crust  is  as  follow’s.  The  material  of  the 
upper  1,500  kilometers  of  the  earth’s  crust  is  of  two  kinds,  Suess’  sima  (rock  rich  in  mag¬ 
nesium)  and  sial  (rich  in  aluminium),  Suess’  sal.  The  latter  is  less  dense  than  the  former, 
is  very  much  less  in  amount,  and  floats  in  it  as  icebergs  float  in  water.  The  authors  draw 
confirmation  of  this  idea  from  the  hypsometric  curve,  and  Wegener  gives  a  rather  striking 
diagram  of  the  relative  areas  at  different  levels  of  the  lithosphere,  showing  the  prepon¬ 
derance  of  a  continental  and  an  oceanic  plateau,  as  first  described  by  Murray.  The  sima 
is  highly  viscous  and  reacts  as  a  solid  to  temporary  forces  but  yields  to  long-continued 
forces.  The  sial  is  much  more  rigid  and,  though  capable  of  being  folded,  is  more  apt  to 
fracture.  At  the  beginning  of  geological  time,  the  sima  layer  was  entirely  covered  by  a 
mantle  of  sial  about  30  kilometers  thick.  For  some  reason  not  given,  this  broke  up  and 
the  sial  collected  together  in  a  single  mass  (with  some  gaps),  about  too  kilometers  thick, 
to  form  the  continents.  Then  the  process  was  rev’ersed,  and  one  part  after  another  broke 
away  and  floated  off,  with  the  result  finally  of  the  present  distribution  of  the  continents. 
By  selecting  the  times  of  the  various  disruptions,  by  assuming  great  changes  in  the  posi¬ 
tion  of  the  earth’s  poles,  and  by  introducing  other  hypotheses  where  needed  the  authors 
attempt  to  account  for  the  variations  in  geological  climates,  for  the  distribution  of  former 
and  recent  fauna  and  flora,  for  glaciation  and  for  many  mountain  chains.  During  Car¬ 
boniferous  and  Permian  times  the  disruption  had  scarcely  started:  the  American  con¬ 
tinents  were  in  contact  with  Europe  and  Africa;  the  latter,  Antarctica,  Australia,  and 
India  (which  then  stretched  far  to  the  south)  were  continuous;  and  the  south  pole  of  the 
earth  lay  in  southern  Africa.  The  existence  of  a  common  Permian  glaciation  in  these 
countries  is  thus  accounted  for,  for  the  authors  think  that  strong  glaciation  is  due  to 
nearness  to  a  pole  lying  in  a  land  area.  They  overlook  the  evidence  of  glaciation  in  the 
mid-Carboniferous  in  Oklahoma  and  in  the  Permian  in  Massachusetts,  England,  and 
Germany — regions  which  were  then  quite  close  to  their  equator.  Some  similarities  in 
the  geological  fauna  and  flora  of  the  southern  areas  are  also  explained  by  their  juxta¬ 
position.  The  two  parts  of  the  Hercynian  mountain  range  of  the  eastern  and  western 
hemispheres  were  united,  as  the  north  Atlantic  ocean  had  not  yet  been  formed.  In  the 
Eocene,  things  began  to  happen.  Taking  Africa  as  our  point  of  reference,  we  may  consider 
it  at  rest;  Australia  broke  away  and  moved  off  to  the  east;  Antarctica  slipped  off  to  the 
south;  India  to  the  northeast,  crumpling  up  the  mass  in  front  of  it  to  form  the  Himalayas; 
South  America  began  to  pull  away  from  South  Africa;  but  it  was  not  until  the  Quaternary 
that  northeastern  North  America,  Greenland,  and  northwestern  Europe  were  tom  apart. 
Hence  the  distribution  of  glaciation  during  the  Pleistocene  ice  age  in  the  two  continents, 
for,  at  that  time,  the  north  pole  is  supposed  to  have  been  in  the  present  north  Atlantic 
and  about  20”  from  its  present  position. 
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Wegener  is  quite  right  in  saying  that  in  reconstructing  the  geography  before  the  folding 
of  a  mountain  range  the  greater  area  required  by  the  smoothing  out  of  the  folds  should 
be  considered,  a  point  not  sufficiently  taken  into  account  by  paleogeographers;  but  he  is 
uTong  in  supposing  that  the  Himalayas  were  folded  in  the  Tertiary;  they  were  elevated 
in  this  period,  but  the  folding  was  earlier. 

The  continents  being  formed  of  light  sial  stood  higher  than  the  ocean  basins,  which 
consisted  of  sima.  Therefore  the  centrifugal  force  due  to  the  earth’s  rotation  would  tend 
to  move  them  towards  the  equator.  We  find  no  calculations  to  show  the  competency  of 
this  force,  but  it  is  quite  certain,  according  to  the  map  drawn  by  Wegener,  that  the  con¬ 
tinents  never  did  cluster  about  the  equator.  On  the  contrary,  their  general  drift  is  sup¬ 
posed  to  have  been  westward.  It  is  suggested  that  this  westward  drift  may  be  due  to 
the  same  cause  as  the  westward  direction  of  the  trade  winds,  namely,  the  influence  of 
the  rotating  earth  on  matter  approaching  the  equator.  But  the  authors  do  not  claim 
that  the  American  continents  have  shown  any  definite  movement  toward  the  equator; 
so  the  suggested  explanation  of  the  westward  drift  is  inapplicable. 

Wegener  finds  confirmation  of  the  western  drift  of  Greenland  in  the  determinations 
of  longitude  made  there  in  1823,  1870,  and  1907  by  Sabine,  Payer,  and  Koch  respectively. 
They  apparently  show  a  westward  movement  of  Greenland  averaging  9  meters  a  year 
during  the  first  interval  and  32  during  the  second.  The  observations  were  made  on  the 
east  coast  of  Greenland  in  latitude  about  75”  N.,  and  the  changes  of  longitude  found  seem 
to  be  outside  the  errors  of  observation.  Foldings  of  the  strata  and  the  great  overthrust 
faults  teach  us  that  parts  of  the  lithosphere  do  move  horizontally,  and  we  have  definite 
measures  of  movements  along  the  western  coast  of  the  United  States  and  in  the  island 
of  Sumatra.  If  the  movement  of  this  part  of  Greenland  should  be  confirmed,  it  would 
naturally  be  classed  with  those  mentioned;  but  it  would  not  indicate  a  general  westward 
drift  of  the  Americas.  A  movement  of  32  meters  a  year  is  of  the  order  of  movement  of 
the  ice  of  moderately  large  Alpine  glaciers;  it  is  500  times  as  large  as  the  measured  move¬ 
ment  on  the  Pacific  coast. 

The  resistance  the  sima  of  the  ocean  bed  of  the  Pacific  Ocean  offered  to  the  western 
drift  caused  a  folding  and  crumpling  up  of  the  western  border  of  the  Americas,  forming 
the  Andes  and  the  western  mountains  of  North  America.  The  same  objection  applies 
to  this  case  as  to  the  Himalayas;  the  folding  occurred  earlier.  The  great  deeps  along  the 
South  American  coast  are  supposed  to  be  due  to  the  sinking  of  the  sima  to  allow 
the  lighter  sial  to  pass  over  it.  Experience  indicates  that  the  pressure  of  a  moving  mass 
would  cause  an  elevation  of  a  viscous  substance  in  front  of  it.  Where  mountain  ranges 
are  formed  away  from  the  front  of  a  moving  continent,  such  as  those  of  central  Asia,  they 
are  supposed  to  be  due  to  variations  in  the  friction  in  the  sima  below.  The  ocean  bottom 
is  supposed  to  be  smooth  and  featureless — an  old  idea,  which  modern  soundings  do  not 
confirm.  It  is  supposed  to  be  free  from  foldings;  of  this  we  are  entirely  ignorant.  The 
group  of  festooned  islands  off  the  eastern  coast  of  Asia,  together  with  the  Antilles,  are 
supposed  to  have  been  broken  off  and  held  back  by  special  friction  from  the  westward¬ 
drifting  continents.  The  Atlantic  islands  are  suppo^  to  be  carried  off  from  Africa  by 
special  currents  in  the  sima.  The  mid-Atlantic  ridge  is  supposed  to  be  formed  by  deposits 
when  only  a  narrow  strait  had  been  formed  between  Africa  and  South  America;  but  the 
ridge  is  far  from  either  continent.  The  elasticity  of  the  hypothesis  is  evident. 

The  authors  accept  the  principle  of  isostasy,  as  indeed  their  general  hypothesis  requires; 
but  they  do  not  hesitate  to  assume  lack  of  isostatic  adjustment  where  it  is  indicated  by 
their  hypothesis.  As  we  have  not  properly  reduced  gravity  measures  in  these  regions, 
the  matter  cannot  be  tested.  When  mountain  ranges  are  formed  by  compression  the 
lighter  sial  is  forced  down  as  well  as  up  to  satisfy  isostasy.  This  is  Osmond  Fisher’s  idea, 
based  on  Airy’s  paper  of  1855.  The  objection  to  it  is  that,  at  any  rate  many  mountain 
ranges  were  elevated  long  after  they  were  folded  (see  a  paper  on  “Isostasy  and  Earth 
Movements,"  BuU.  Geol.  Soc.  of  Amer.,  Vol.  33,  1922,  pp.  317-326). 

The  explanation  of  the  geologic  climates  by  the  displacement  of  the  pole  has  been  a 
favorite  speculation  of  many  geologists;  and  our  authors  use  it  to  the  full.  The  distance 
between  the  positions  of  the  pole  in  the  Carboniferous  and  in  the  Pleistocene  would,  ac¬ 
cording  to  them,  be  about  65°;  but  the  length  of  the  path  followed  from  the  former  time 
to  the  present  would  be  three  times  as  much.  There  are  difficulties  in  the  way  of  such 
assumptions.  It  is  curious  that  Kuppen  thinks  that  justice  requires  him  to  mention  an 
obscure  work,  full  of  inaccuracies,  whereas  neither  author  mentions  the  classical  paper 
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of  George  H.  Darwin,  “On  the  Influence  of  Geological  Changes  on  the  Earth’s  Axis  of 
Rotation”  {Proc.  Royal  Soc.,  Vol.  25,  1876-77,  pp.  328-332).  Kdppen  reports  at  length  a 
paper  by  G.  V’.  Schiaparelli  (1889),  which,  so  far  as  I  can  judge  from  his  account,  is  merely 
an  elaboration  of  a  part  of  Darwin’s  work.  His  argument  is  this,  that  though  the  axis  of 
rotation  of  a  rigid  earth  could  not  depart  more  than  a  few  degrees  from  its  axis  of  figure, 
as  a  result  of  any  possible  geological  changes,  the  axis  of  a  plastic  earth  could  be  change<l 
indefinitely  under  a  continuing  cause.  V'ou  will  find  that  in  Darwin.  But  where  is  the 
cause?  It  is  easy  to  see  from  Darwin’s  calculations  that  if  the  North  American  continent 
were  floated  off  from  Europe  to  a  distance  of  90®  to  the  west,  the  displacement  of  the 
pole  would  be  only  a  few  minutes  of  arc;  which  would,  moreover,  be  partially  counter¬ 
acted  by  the  simultaneous  drift  of  South  America.  Such  changes  cannot  occur  repeatedly. 
What  geological  changes  can  be  imagined  that  will  continue  to  move  the  pole  in  the  same 
direction  through  65®?  Our  authors  suggest  none. 

The  hypothesis  of  the  movements  of  the  pole  and  the  drift  of  the  continents  was 
adopted  to  fit  certain  facts,  such  as  the  reciprocal  outlines  of  South  America  and  Africa, 
the  principal  location  of  Permian  glaciation,  etc.;  but,  as  has  been  shown,  it  does  not  fit 
other  facts.  As  a  further  instance,  the  position  of  the  north  pole  in  Eocene  time  was 
placed  about  as  far  from  Alaska  as  it  now  is,  but  on  the  other  side.  W’e  should  therefore 
expect  a  cold  climate  in  Alaska  during  the  Eocene;  but  this  is  just  the  time  that 
the  climate  there  was  warmest,  as  far  as  we  know.  Our  authors  rely  on  many  of  the  older 
estimates  of  geological  temperatures,  which  require  modifications  in  the  light  of  later 
studies. 

There  have  been  many  attempts  to  deduce  the  characteristics  of  the  earth  from  a  hy¬ 
pothesis;  but  they  have  all  failed.  There  is  the  pentagonal  system  of  £lie  de  Beaumont, 
the  tetradedral  system  of  Green;  and  others  might  be  mentioned.  This  is  another  of  the 
same  type.  Science  has  developed  by  the  painstaking  comparison  of  observations  and, 
through  close  induction,  by  taking  one  short  step  backwards  to  their  cause;  not  by  first 
guessing  at  the  cause  and  then  deducing  the  phenomena. 

Harry  Fielding  Reid 
W.\LL  Atlas  of  Commercial  Geography 

George  Philip.  Philips’  Comparative  Wall  Atlas  of  Commercial  Development.  A  set  of 
eight  maps,  size  42  by  34  inches:  (i)  W’orld,  i:  40,000,000;  (2)  Europe,  i:  6,000,000; 
(3)  Asia,  1:12,000,000;  (4)  Africa,  1:9,000,000;  (5)  North  America,  1:9,000,000; 
(6)  South  America,  i:  9,000.000;  (7)  Australasia,  l:  6,000,000;  (8)  British  Isles,  i:  i,- 
000,000.  George  Philip  &  Son,  Ltd.,  London,  (1922.]  3s.  6d.  each,  unmounted. 

Geography  as  an  interpretative  science  is  greatly  indebted  to  the  house  of  Philip.  They 
gave  us  a  few  years  ago  an  invaluable  set  of  maps,  the  “Comparative  Wall  Atlas.”  In 
this  set,  for  instance,  the  map  of  natural  vegetation  went  beyond  the  miserable  confusing 
designation  that  had  been  used  so  disappointingly  before  under  the  title  of  “woodland, 
grass,  and  cultivation.”  These  maps  are  real  geography  in  a  visible,  quickly  understand¬ 
able,  and  highly  effective  form. 

The  announcement  of  a  new  series  wzs  greatly  anticipated  by  the  reviewer,  but  he 
must  confess  to  considerable  disappointment.  The  purpose  and  method  of  construction 
of  the  present  series  of  maps  of  commercial  development  were  described  and  exhibited 
before  the  Royal  Geographical  Society  some  years  ago  (George  Philip:  A  New  Series  of 
Economic  Maps  for  School  Use,  Geogr.  Joum.,  Vol.  50,  1917,  pp.  438-447).  Mr.  Philip 
then  said:  “How,  then,  within  the  limits  imposed  by  the  size  to  which  a  school  atlas  is 
restricted,  and  the  number  of  maps  which  it  can  afford  to  devote  to  economic  geography, 
can  we  prepare  a  really  useful  series  of  economic  maps?  After  experimenting  on  various 
lines,  I  decided  that  the  right  method  to  adopt  was  to  associate  the  distribution  of  the 
population  with  the  nature  of  its  economic  activities.  This  conclusion  meant  in  effect 
that  the  groundwork  of  the  economic  map  should  be  formed  by  the  combination  of  a 
map  showing  the  density  or  distribution  of  the  population  and  a  map  showing  regional 
vegetation.  Only  by  weaving  together  the  materials  supplied  by  these  two  maps  did 
it  seem  possible  to  obtain  the  basis  for  a  reliable  representation  of  the  progress  achieved 
by  man  in  his  exploitation  of  the  world  and  its  resources,  and  of  the  general  character 
of  his  various  occupations.” 
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The  new  series  has  appeared  in  the  form  of  wall  maps,  but  it  may  very  properly  be 
railed  an  atlas  also.  One  must  walk  up  close  to  the  maps  to  see  what  is  on  them,  ^me 
useful  information  of  this  sort  is  the  table  printed  on  a  white  patch  in  the  blue  ocean  near 
each  port  showing  its  total  exports  and  imports  and  several  of  the  leading  articles  of  both 
import  and  export  arranged  in  order  of  importance.  The  maps  are  mines  of  information 
to  be  painfully  studied  at  close  range.  The  process  indeed  is  painful  because  of  the  con¬ 
fusion  that  arises  largely  from  the  working  out  of  the  fundamental  idea  of  “weaving  to¬ 
gether"  the  data  of  population  distribution  and  vegetation.  Thus  one  color  is  given  for 
land  (agricultural,  pastoral,  and  forest)  with  one  population  density,  and  an  entirely 
different  color  for  the  same  sort  of  land  with  a  different  population  density.  The  result 
of  this  is  that  the  forests  of  Sweden  and  the  almost  grassless  and  quite  treeless  steppes 
east  of  the  Volga  appear  in  the  same  color.  For  undeveloped  parts  of  the  world  some  of 
the  maps  are  much  better;  for  example,  regions  of  different  kind  of  forest  in  Labrador, 
Canada,  and  Alaska  are  shown  with  great  minuteness;  the  areas  of  virgin  tropical  forest 
come  out  quite  clearly  where  there  is  no  agriculture  to  confuse. 

The  sense  of  confusion  is  increased  by  the  use  of  colors  that  vary  from  each  other  so 
little  that  the  ordinary  person  has  difficulty  in  carrying  the  distinction  from  the  legend 
of  the  map.  This  seems  almost  inexcusable  when  one  considers  that  the  maps  are  quite 
likely  to  fade  somewhat  and,  in  the  second  place,  that  for  years  it  has  been  customary  to 
use  a  small  figure  to  carry  identification  in  cases  of  this  sort.  The  world  map  of  occupations 
is  better  than  the  continent  maps  because  the  attempt  to  weave  together  two  different 
things  has  been  abandoned;  but  here  we  still  face  the  difficulty  of  color  identification. 

The  makers  of  the  series  have  fortunately  taken  the  advice  of  the  British  Association 
and  avoided  the  hopeless  business  of  trying  to  show  economic  phenomena  by  WTiting 
words  or  letters  on  the  maps.  They  have  adopted  instead  seven  or  eight  symbols  in  red 
to  show  iron,  copper,  tin,  diamonds,  gold,  coal  fields,  petroleum.  One  of  the  interesting 
results  of  this  method  is  to  show  on  North  America  by  the  red  hollow  squares  iron  in 
eastern  Tennessee,  on  the  Virginia-Carolina  boundary  not  far  from  Norfolk,  at  Butte, 
Mont.,  at  Madison,  Wis.,  but  none  at  Chicago,  Pittsburgh,  or  Buffalo. 

The  question  of  accuracy  or  up-to-dateness  of  information  is  brought  slightly  into 
question  when  one  sees  the  designation  “Regions  Incapable  of  Development”  (desert, 
tundra,  Alpine,  etc.)  and  observes  that  it  is  made  to  cover  four- fifths  of  Alaska  and  those 
parts  of  Canada  where  Stefansson  has  described  herds  of  caribou  so  large  that  they  cov¬ 
ered  acres  or  even  square  miles  and  took  days  to  pass,  with  total  numbers  which  ran  into 
the  millions.  Indeed  these  caribou  herds  are  beyond  doubt  the  greatest  masses  of  meat 
animals  to  be  found  anywhere  on  the  earth  today. 

The  maps  show  at  a  glance  by  the  size  of  the  band  in  the  ocean  the  value  of  commerce 
for  certain  routes,  and  here  they  are  entirely  different  from  all  previous  maps  of  this  sort, 
which  indicates  that  either  the  other  maps  are  wrong  or  that  this  one  is  using  war  valua¬ 
tions;  but  there  is  no  date  to  make  us  certain  about  this. 

In  the  corner  of  the  world  map  is  an  inset  showing  the  means  of  communication,  in¬ 
cluding  beasts  of  burden;  and  ice-closed  seas  are  also  indicated — a  valuable  addition  here 
and  on  the  continent  maps  where  it  figures. 

As  it  is,  the  reviewer  expects  to  go  back  to  Philip’s  earlier  series  and  have  his  students 
use  it  in  conjunction  with  Finch  and  Baker’s  “Atlas  of  World  Agriculture”  and  the  U.  S. 
Geological  Survey’s  “Atlas  of  Mineral  Resources.”  If  Messrs.  Philip  would  simplify  the 
maps  of  Commercial  Development  to  some  extent,  he  would  probably  wish  to  use  them; 
but  these  good  workers  have  fallen  prey  to  the  very  natural  impulse  to  overload  that 
greatest  of  all  printed  pages,  the  map. 

J.  Russell  Smith 

Two  British  Textbooks  of  Geography 

R.  N.  Rudmose  Brown.  The  Principles  of  Economic  Geography,  xv  and  208  pp.;  bibliogr., 
index.  Sir  Isaac  Pitman  &  Sons,  Ltd.,  London,  Melbourne,  Toronto,  New  York,  1920. 
8K  X  inches. 

O.  J.  R.  Howarth.  a  Commercial  Geography  of  the  World.  2nd  edit.  235  pp.;  maps, 
diagrs.,  index.  (The  Oxford  Geographies.)  Clarendon  Press,  Oxford,  1920.  $t.8o. 
7K  X  5  inches. 

“Principles  of  Economic  Geography”  is  a  book  of  two  hundred  and  eight  pages,  eighty 
thousand  words,  without  a  map,  picture,  graph,  or  diagram.  It  tries  to  cover  everything 
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including  self-determination,  molybdenum,  rocks,  soils,  and  climate.  Divisions  of  space 
are  interesting:  corn  (maize) — i  page;  pigs — 16  lines;  molybdenum — 10  lines;  nitrates— ii 
lines;  causes  of  emigration — 20  lines;  Northeast  and  Northwest  Passages — I  page  (39  lints;; 
slave  trade — 3^  pages. 

Furthermore,  there  are  many  mistakes  in  statements  of  fact.  “Brazil  overshadows  all 
other  countries  in  annual  output"  [of  rubber]  (p.  50).  The  book  was  copyrighted  in  1920, 
two  years  after  the  collapse  in  the  rubber  price  resulting  from  the  enormous  cultivations  in 
the  Orient  which  had  far  surpassed  poor  Brazil  in  amount.  The  author’s  knowledgt  of 
rubber  appears  to  be  botanic,  encyclopedic,  about  ten  years  behind  the  time,  and  with  no 
economic  flavor  worth  mentioning.  Turning  over  a  page  one  sees  that  Egypt  produced  in 
the  year  1918-1919  4,800,000  bales  (of  400  lbs.)  of  cotton.  The  United  States  Department 
of  Agriculture  puts  it  at  1,304,000  bales  (of  478  lbs.  net)  in  1918;  999,000  in  1919. 

I  believe  in  a  liberal  forgiveness  for  mistakes,  but  the  above-mentioned  are  egregious.  So 
is  this:  “Warm  currents  wash  the  western  coasts  (in  temperate  regions),  and  the  prevailing 
winds  are  from  the  south  and  west."  Most  of  the  children’s  geographies  in  America  have  a 
special  designation  to  show  that  the  currents  dong  the  western  coasts  of  South  America  and 
Africa  and  California  are  cold  or  cool.  I  wonder  how  the  author  would  pro^'e  his  statement 
that  “Slavery  in  Africa,  or  even  in  Mediterranean  Europe,  ^"as  a  kindly  bondage  compared 
to  what  the  black  man  had  to  face  in  America."  What  is  .Africa’s  record  of  slavery? 

In  some  places  the  book  does  come  up  to  definition  and  discuss  princifdes,  which  I  believe 
are  ideas;  but  some  of  the  discussion  is  of  political  geography,  and  most  of  it  is  merely 
another  case  of  the  statements  of  fact  without  cause  or  result  so  common  on  the  other  side 
in  books  which  Mr.  Cundall  recently  called,  very  properly,  “mere  cramming  implements." 

Perhaps  much  of  the  trouble  is  indicated  by  the  author’s  remarkable  statement  in  the 
introduction.  In  discussing  the  scope  of  economic  geography  and  its  relation  to  \’arious  other 
sciences  he  says,  “.\n  adequate  knowledge  of  the  tributary  sciences  is  helpful  but  not  essen¬ 
tial  to  the  geographer."  I  want  to  emphasize  the  opposite  idea  most  emphatically.  One  of 
the  chief  handicaps  of  geography  at  this  moment  is  that  it  has  so  few  men  adequately  trained 
in  tributary  sciences.  I  hope  we  do  not  have  to  await  the  creation  of  these  men  before  we 
have  a  real  “Principles  of  Economic  Geography." 

Howarth’s  little  book  of  234  small  pages,  about  55,000  words,  is  smaller  than  Rudmose 
Brown’s;  other  than  this  it  offers  great  contrast.  It  is  full  of  geography,  splendidly  illustrated, 
with  33  inexpensive  black-and-white  maps  that  carry  points  very  effectively.  One  of  these 
is  a  map  of  southeastern  Asia  showing  rice  regions  by  dots  and  heaN-y  population  by  heaN-y’ 
vertical  rulings,  indicating  striking  similarity  in  location  of  the  two  factors. 

The  chapter  titles  show  the  plan.  They  are:  General  Considerations,  Cold  Regions,  Tem¬ 
perate  Lands,  Temperate  Lands  {cotU.),  Hot  Lands,  Fisheries,  Mining  and  Manufactures, 
Transport,  Trading  Centers,  Grain  Trade,  British  Isles,  Scandinavia  and  Russia,  Central 
Europe,  European  Mediterranean  and  Balkans,  North  America,  Temperate  Lands  in  South¬ 
ern  Hemisphere,  The  Monsoonal  and  Other  Asiatic  Territories,  The  Hot  Lands  in  •■Mrica 
and  America,  and  the  Pacific  Islands. 

The  lKX)k  starts  by  reproducing  Herbertson’s  well-known  Natural  Regions  Map.  The 
first  half  of  the  book,  which  shows  much  thought,  continually  ties  back  to  this  piece  of 
fundamental  geography.  The  latter  part  of  the  work  is  less  geographic  and  more  encyclo¬ 
pedic — often  mere  statements  that  this  or  that  is  here  or  there. 

J.  Russell  Smith 

Some  Meteorological  Books 

George  A.  Clarke.  Clouds:  A  Descriptive  Illustrated  Guide-Book  to  the  Observation 
and  Classification  of  Clouds.  With  a  Preface  by  Sir  Napier  Shaw,  xvi  and  136  pp.; 
maps,  diagrs.,  ills.,  index.  E.  P.  Dutton  &  Co.,  New  York.  $8.00.  Syi  x  5H  inches. 
A.  E.  .M.  Geddbs.  Meteorology:  An  Introductory  Treatise,  xx  and  390  pp.;  maps,  diagrs., 
ills.,  index.  Blackie  &  Son,  Ltd.,  London,  Glasgow,  and  Bombay,  1921.  21s.  9x6 
inches. 

R.  G.  K.  Lempfert.  Meteorology,  x  and  186  pp.;  maps,  diagrs.,  ills.,  index.  Methuen  & 
Co.,  Ltd.,  London,  1920.  7s.,  6d.  x  5  inches. 

Mr.  Clarke’s  book  on  clouds  is  well  described  in  the  subtitle:  he  has  contributed  a  unique 
collection  of  photographs,  the  faithful  effort  of  many  years;  and  the  publishers  have  done 
their  part  equally  well.  There  are  four  color  plates — all  unique  and  excellent  though  per- 
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hape  a  trifle  vivid,  seventy-two  photographs,  and  seventeen  diagrams  and  figures.  No  one 
who  admires  skyscapes  should  be  without  this  book;  for  it  gives  with  well  chosen  illustra¬ 
tions  and  in  carefully  written  text  about  all  that  one  ordinarily  wishes  to  know  about  clouds. 

While  recognizing  that  it  needs  overhauling,  Mr.  Clarke  accepts  the  International 
(  lassification  of  the  clouds,  which  embraces  five  general  divisions  ancl  ten  types.  There  are 
types,  however,  which  lie  outside  this  scheme;  and  these,  like  the  mammato-cumulus,  the 
lenticularis,  and  the  turret  clouds,  are  listed  separately. 

\  rather  brief  account  of  cloud  velocities  is  given,  and  it  is  evident  that  it  is  not  the 
practice  at  British  meteorological  stations  to  get  actual  velocities.  A  Fineman  nephoscope  is 
employed,  and  only  angular  velocities  are  recorded.  If  these  are  reduced,  using  average 
values  for  the  types  of  cloud  as  given  in  the  International  Classification,  the  average  actual 
velocities  are:  cirrus,  60  miles  per  hour;  cirro-stratus,  60;  cirro-cumulus,  45;  alto-cumulus, 
30:  alto-stratus,  35;  strato-cumulus,  22 ;  cumulo-nimbus  (central  mass),  35;  and  cumulus,  31. 
Mr.  Clarke  adds  that  some  of  the  individual  velocities  for  cirrus  are  very  high;  for,  assuming 
the  cloud  to  have  been  only  23,000  feet  instead  of  the  30,0(X)  feet  given  as  the  average,  the 
velocities  not  infrequently  reached  too  or  130  miles  per  hour.  Our  author  may  feel  justified 
now  in  using  the  higher  value,  for  by  direct  measurement  at  Blue  Hill  Observatory,  a  cirrus 
cloud  has  been  recorded  traveling  at  the  rate  of  102.6  meters  per  second,  that  is  228  miles 
per  hour.  There  are  supporting  records  on  various  dates  of  94  meters  per  second  (210  miles 
per  hour)  and  84  meters  per  second  (188  miles  per  hour).  Velocities  of  60  meters  per  second, 
or  130  miles  per  hour,  are  not  infrequent. 

Four  striking  photographs  of  the  upper  surfaces  of  cumuli  and  strato-cumuli  made  in 
an  airplane  (old  style  aeroplane)  by  Captain  C.  K.  M.  Douglas,  are  added  to  the  sixty- 
eight  cloud  photographs  of  Mr.  Clarke.  These  were  made  at  heights  of  3,000  meters. 

It  is  a  little  singular  that  there  is  no  reference  to  Clayton’s  first-class  work  at  Blue  Hill 
and  only  a  reference  at  second  hand  to  Bigelow’s  extensive  report.  We  might  mention  too, 
that  no  details  concerning  the  photographic  methods  employed  are  given.  It  is  all  very  well 
to  show  beautiful  photographs;  but  in  a  book  of  this  character  a  few  words  of  advice  and 
instruction  to  those  who  would  like  to  try  their  prentice  hand  “catching  the  clouds”  would 
be  much  appreciated. 

Dr.  Geddes,  a  lecturer  in  natural  philosophy  in  the  University  of  Aberdeen,  who  adds  to 
classroom  experience  knowledge  gained  during  the  war  in  the  Meteorological  Section  of  the 
Royal  Engineers,  has  given  us  an  unusually  lucid  and  well  written  textbook.  Recognizing 
that  there  are  others  in  the  world  besides  undergraduates,  he  writes  for  aviator,  farmer, 
sailor,  and  even  the  holiday-maker.  The  lengthy  introduction  contains  a  strong  plea  for  an 
educated  public;  for  something  more  than  Weather  Bureau  or  even  a  Meteorological  Soci¬ 
ety;  and  we  agree  that  this  is  necessary  if  weather  obser>  ations  and  forecasts  are  to  l)e  under¬ 
stood  and  utilized  to  full  advantage.  Dr.  Geddes  is  right  in  saying  “There  is  perhaps  no 
other  subject  which  attracts  the  attention  of  so  many  people,  yet  perhaps  there  is  no  other 
subject  alx)ut  which  so  many  false  ideas  exist.” 

The  succeeding  chapters  deal  with  the  Atmosphere,  Radiation,  Temperature,  Pressure 
and  the  General  Circulation,  Water  Vapor,  the  Minor  Circulations,  the  Free  Atmosphere, 
-Atmospheric  Electricity,  Atmospheric  Optics,  Atmospheric  Acoustics,  and  Weather  Fore¬ 
casting  and  Climate. 

Dr.  Geddes  is  a  physicist  and  so  clearly  recognizes  the  value  of  employing  scientific  units. 
For  temperature,  he  says,  referring  to  the  absolute  Centigrade  scale,  “this  scale  is  the  only 
scale  on  which  there  is  a  definitely  fixed  temperature,  the  absolute  zero  of  temperature.” 
He  is  evidently  not  aware  of  the  KeUan-kilograde  scale.  He  says,  “I  have  employed  the 
gas  scale  (the  absolute  Centigrade]  throughout.”  But  the  types  have  played  him  false,  for 
Figures  i  and  2,  thermograph  records  August  i  and  August  3,  1919,  at  Aberdeen,  are  in 
degrees  Fahrenheit,  without  even  equi\'alent  values.  The  time  scale,  however,  shows  that 
the  -Aberdonians  (and  this  is  generally  true  of  British  observers)  are  ahead  of  -Americans, 
for  the  hour  which  we  call  1 1  P-  M.  they  call  23- 

The  book  is  one  which  the  professional  meteorologist  will  find  convenient  for  reference, 
and  the  layman  will  find  not  only  readable  but  stimulating. 

In  “Meteorology'”  Mr.  Lempfert  has  endeavored  to  present  in  simple  speech,  and  we  may 
add  in  attractive  dress,  the  chief  results  derived  from  modern  methods  of  air  exploration. 
In  fact,  he  brings  up  to  date  Dickson’s  volume  on  “Meteorology”  which  appeared  in  the 
University  Extension  Series  about  1893.  The  obseiA-ational  side  is  subordinated  to  dynami¬ 
cal  studies;  and  climatological  data  and  descriptions  of  instruments  have  been  omitted. 
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,  As  Superintendent  of  the  Forecast  Division  of  the  British  Meteorological  Office,  Mr.  Lenip- 

'  fert  is  well  qualihed  to  set  forth  the  possibilities — and  limitations — of  the  synoptic  map,  on 

which,  as  we  all  know,  official  forecasters  rely. 

The  Weather  Map  is  explained  in  detail,  and  the  somewhat  astonishing  statement  is 
made  that  “despite  the  fact  that  maps  have  now  been  drawn  day  by  day  for  over  half  a 
century,  we  may  safely  say  that  no  two  maps  have  been  identical."  For  that  matter,  no  two 
snow  crystals  are  identical;  but  they  can  be  classified  and  grouped;  and  so  can  weather 
maps.  This  should  have  been  added. 

Mr.  Lempfert  writes  in  an  easy  and  familiar  way  of  the  work  of  the  forecasters  during 
the  Great  War.  The  book  begins  with  a  study  of  a  certain  anticyclone  which  persisted 
from  September  5  to  14,  1915.  Probably  because  the  author  is  a  forecaster  he  realizes  what 
most  writers  of  meteorological  books  have  failed  to  comprehend,  namely,  that  the  antir>-- 
clone  is  the  dominating  factor  in  determining  weather  sequences.  Apparently  it  controls 
the  path  and  speed  of  the  “lows”  following  it. 

There  are  different  types  of  “highs,"  and,  unfortunately,  the  Weather  Map  gives  little  in¬ 
dication  of  such  difference.  There  are  cloudless  anticyxlones  and  clouded  anticyclones  if 
I  the  latter  word  may  be  allowed.  In  the  cloudless  type  in  summer,  high  temperatures  pre- 

Nail;  and,  as  the  condition  is  one  of  stagnation,  there  is  an  accumulation  of  heat  in  the  lower 
i  levels  and  so  a  hot  spell  lasting  several  days — a.  period  when  the  forecaster  can  promise  no 

I  relief.  In  the  same  t>pe  during  winter,  because  of  free  radiation,  extremely  low  temperature 

may  occur.  In  the  other  type  of  “high"  the  temperature  amplitudes  are  limited,  and  condi- 
1  tions  are  more  uniform.  At  such  times  surface  readings  of  pressure  and  temperature  may 

I  mislead  the  forecaster. 

!  A  good  illustration  of  a  “cyclone,”  “depression,"  or  “low”  is  that  of  February-  17,  1915;  and 

I  the  discussion  loses  nothing  of  interest  when  the  author  drives  home  the  fact  that  two 

German  airships  were  wrecked  on  the  coast  of  Denmark  through  stress  of  weather.  This 
happened,  our  author  states  plainly,  because  the  German  forecasters  were  unable  to  locate 
the  center  of  the  depression — which  was  over  Ireland.  With  commendable  frankness, 
however,  he  states  that  British  forecasters,  lacking  definite  information,  would  have  been 
unable  to  do  any  better  than  their  German  colleagues.  The  reviewer,  who  happens  to  have 
had  some  experience  in  Europe  during  the  war  in  connection  with  forecasting,  ventures  the 
opinion  that  if  the  matter  could  be  investigated  closely  it  would  appear  that  delay  in  trans¬ 
mission  of  weather  reports  hampered  the  forecasters,  for  even  in  France  it  was  no  unusual 
thing  to  receive  morning  reports  late  in  the  afternoon. 

The  map  for  October  19,  1917,  the  date  of  the  great  Zeppelin  raid,  is  given  and  is  a  good 
example  of  an  anticyclonic  wedge.  An  unexpected  strong  current  from  the  north  carried  the 
air  fleet  (13  in  number)  out  of  course,  on  the  return,  and  led  ultimately  to  the  loss  of  8 
airships — the  flower  of  Germany’s  air  fleet. 

I  The  chapters  on  Temperature  and  Clouds  are  brief  but  to  the  point.  Only  eight  illustra- 

:  tions  of  cloud  typ)es  are  given.  On  page  47  the  place  of  the  highest  sounding  balloon  record 

is  given  as  Padua.  We  understand  the  record  was  made  at  Pavia. 

’  In  the  chapter  on  the  Stratosphere,  on  page  144,  it  is  stated  that  the  lowest  recorded 

temperature  “at  ground  level  is  213a,  observed  on  the  great  ice  barrier  of  the  Ross  Sea  on 
July  6th,  1911,  by  Captain  Scott's  expedition.”  We  believe  that  there  is  an  authentic  read¬ 
ing  of  205a  (751  KeK-ingrads, — 68®  C., — 90®  F.)  at  Verkhoyansk,  February  5-7,  1891.  This 
is  erroneously  gK'en  several  degrees  lower  in  Woeikof's  “Meteorologie,”  1910.  In  this  chapter 
no  mention  is  made  of  Professor  Humphreys’  explanation  of  the  cause  of  the  stratosphere: 
although  proper  mention  is  made  of  Gold’s  work  on  what  may  be  called  the  radiation  balance 
sheet  for  different  levels  of  the  atmosphere. 

Other  chapters  deal  with  the  thermal  structure  of  the  atmosphere,  origin  of  changes  of 
pressure,  tropical  storms,  and  the  chemical  composition  of  the  atmosphere. 

Alexander  McAdie 

Climatological  Atlas  of  Germany 

G.  Hellmann  and  others.  Klima-AtUs  Ton  Deutschland.  63  pp.  of  maps,  40  pp.  of 
text.  Dietrich  Reimer  (Ernst  V'ohsen),  Berlin,  1921.  $7.00  tound.  12  x  14  inches. 

The  Prussian  Meteorological  Institute,  with  an  enviable  record  of  effective  serN’ice  to 
meteorology  behind  it,  has  added  another  important  volume  to  its  already  long  list  of 
valuable  publications.  In  the  new  “Klima-Atlas”  of  Germany,  we  have  presented  all  the 
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essential  facts  concerning  the  climates  of  Germany  (with  the  area  it  had  before  the  war), 
l)Oth  in  cartographic  and  in  tabular  form.  That  the  work  was  done  under  Hellmann  is 
a  sufficient  guarantee  of  its  accuracy.  To  him  and  to  his  co-workers,  Professors  G.  von 
LIsner  and  H.  Henze  and  Dr.  K.  Knoch,  climatologists  are  under  a  real  debt. 

The  Atlas  includes  87  colored  charts  and  16  tables  of  climatic  data.  The  scale  of  the 
maps  is  partly  1  :  4,250,000,  partly  l  :  8,500,000,  and,  in  the  case  of  the  monthly  rainfall 
maps,  I  :  1,250,000,  in  order  that  the  local  peculiarities  of  the  distribution  of  precipita¬ 
tion  may  be  clearly  brought  out.  The  basic  period  is  in  general  30  years,  1881-1910, 
except  in  the  case  of  rainfall,  where  it  is  20  years  (1893-1912).  These  periods  were  se¬ 
lected  because  they  include  the  largest  series  of  reliable  homogeneous  observations.  All 
records  covering  shorter  periods  than  these  were  reduced  to  the  basic  periods. 

The  charts  show  the  annual  and  monthly  isotherms,  isobars  and  average  wind  direc¬ 
tions,  and  vapor  pressures,  all  at  sea  level;  also  the  relative  humidity,  cloudiness,  and 
precipitation  at  the  earth’s  surface.  There  are,  in  addition,  single  charts  of  the  annual 
range  of  the  monthly  mean  temperatures,  the  mean  annual  number  of  days  with  rainfall 
of  at  least  O.I  millimeter;  of  days  with  snowfall  (melted)  of  at  least  o.i  millimeter;  and  of 
the  month  of  greatest  rainfall;  least  rainfall;  greatest  and  smallest  number  of  rainy  days 
(0.1  millimeter  and  over);  average  annual  number  of  clear  days  and  average  annual  num¬ 
ber  of  cloudy  days.  The  rainfall  maps  are  especially  instructive  because  of  the  light  they 
throw  on  the  local  topographic  effects,  which  are  well  marked  in  the  south  and  west,  while 
the  distribution  of  rainfall  over  the  great  lowlands  of  the  north  and  east  is  fairly  uniform. 
Further,  the  general  warm-season,  “continental”  rainfall  maximum  is  clearly  seen  on 
comparing  the  winter  with  the  summer  maps. 

Many  comments  suggest  themselves  to  the  reviewer,  but  to  begin  with  details  would 
inevitably  lead  to  a  lengthy  discussion.  Three  points  only  will  be  noted.  The  first  is  the 
interesting  fact  that  the  northern  base  of  the  Harz  Mountains  as  well  as  of  the  Alps 
shows,  in  several  months  and  for  the  year,  local  favorable  temperature  conditions  which 
are  doubtless  due  to  the  fohn  wind.  The  second  comment  concerns  the  absence  of  any 
charts  of  actual  (surface)  temperatures.  While  sea-level  isotherms  are  indispensable  in 
any  broad  studies  of  the  controls  of  climate  by  land  and  water,  it  is  the  actual  tempera¬ 
tures,  not  reduced,  that  are  dominating  factors  in  plant  and  animal  life.  As  time  goes 
on  and  as  more  complete  temperature  observations  become  available,  isothermal  charts 
showing  actual  temperatures  will  inevitably  be  more  and  more  often  used.  It  would  seem 
that  in  the  case  of  Germany,  with  a  fairly  fine-meshed  net  of  meteorological  stations, 
charts  showing  the  actual  temperatures  might  even  now  be  drawn  with  a  very  reasonable 
degree  of  accuracy  and  without  the  necessity  of  too  much  interpolation.  The  third  com¬ 
ment  concerns  a  rather  conspicuous  absence  of  sunshine  maps  in  the  Atlas.  The  explana¬ 
tion,  as  is  to  be  expected,  is  the  lack  of  sufficient  data  for  constructing  good  maps  of  this 
sort. 

Those  who  have  kept  in  touch  with  recent  publications  on  the  climatology  of  Germany 
will  see  in  the  new  Atlas  the  completion,  in  final  form,  of  numerous  studies  by  Hellmann 
which  have  appeared  during  the  past  two  decades.  Mention  may  here  be  made  of  a  con¬ 
siderable  series  of  small  rainfall  maps  of  separate  parts  of  Germany,  with  brief  discussion, 
and  a  general  rainfall  map  of  the  country  as  a  whole,  the  first  edition  of  which  bears  the 
date  1906  and  the  second  1919  (Dietrich  Reimer,  Berlin).  There  are  two  other  recent 
papers  on  rainfall  (“Neue  Untersuchungen  fiber  die  Regenverhaltnisse  von  Deutschland,” 
Erste  Mitteilung,  Sitzungsber.  Kdnigl.  Preuss.  Akad.  der  WtiJ.,  Berlin,  1919,  Part  1,  pp. 
417-432;  Zweite  Mitteilung,  ibid.,  1921,  pp.  246-257).  The  second  of  these  papers  shows 
lines  of  equal  annual  numbers  of  days  with  snowfall.  Hellmann  has  also  recently  pub¬ 
lished  a  paper  on  the  isotherms  of  C^rmany  (“Die  Isothermen  von  Deutschland,”  ibid., 
1920,  pp.  369-376;  Pis.  2)  and  on  cloudiness  in  Germany  (“Die  Nebel  in  Deutschland,” 
»'*d.,  1921,  pp.  900-919). 

R.  DeC.  Ward 


Irrigation  as  an  Institution  in  the  West 

George  Thomas.  The  Development  of  Institutions  under  Irrigation,  with  Special  Ref¬ 
erence  to  Early  Utah  Conditions,  vii  and  293  pp.;  map,  ill.,  index.  (The  Rural  Science 
Ser.,  L.  H.  Bailey,  edit.)  The  Macmillan  Co.,  New  York,  1920.  I2.75.  7>i  x  5  inches. 
Dr.  Thomas  has  made  a  valuable  contribution  to  the  literature  of  irrigation  in  the 
United  States.  The  first  attempts  in  this  country  to  develop  irrigation  co-operatively 
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were  made  in  Utah  wventy-five  years  ago.  From  this  beginning  the  evolution  of  the 
legal  and  social  institutions  of  irrigation  has  been  rapid,  and  a  wide  diversity  of  results 
has  been  achieved. 

This  evolution,  as  it  has  gone  on  in  Utah,  has  been  conscientiously  reviewed  in  the 
present  book.  The  story  is  told  in  simple  language  and  illustrated  with  bits  of  early  history 
that  serve  their  purpose  well. 

One  of  the  bnt  features  of  the  book  is  the  account  of  how  the  doctrine  of  riparian 
rights,  which  comes  to  us  from  English  common  law,  has  been  modified  by  the  need  of 
validating  the  right  to  appropriate  water  for  beneficial  use.  This  account  is  simply  stated 
and  well  illustrated  by  specific  cases. 

The  author  holds  strong  views  as  to  what  is  sound  irrigation  law  and  what  is  not.  He 
believes  that  appropriated  water  should  be  appurtenant  to  definite  tracts  of  land  and 
that  in  the  arid  states  the  actual  ownership  of  the  water  should  remain  with  the  public, 
that  is  mith  the  state. 

It  is  clear  that  seventy-five  years  has  not  been  long  enough,  in  Utah  at  least,  to  work 
out  and  put  into  practice  a  satisfactory  body  of  irrigation  laws  and  adequate  machinery 
for  their  administration. 

It  is  unfortunate  the  work  is  marred  by  lack  of  editing.  This  is  shown  in  the  needless 
repetition  of  some  of  the  cases  cited  as  well  as  by  a  certain  monotony  of  treatment. 

C.  S.  Scofield 


A  Reference  Work  on  Central  America 

Karl  Sapper.  Mittelamerika.  134  pp.;  map,  bibliogr.,  index.  (Auslandsweg^eiser, 
herausg.  von  dem  Hamburgischen  Welt-Wirtschafts-Arciv  und  dem  Ibero-ameri- 
kanischen  Inst.,  Vol.  5.)  L.  Friederichsen  &  Co.,  Hamburg,  1931.  x  5^  inches. 

A  work  by  Sapper  on  Central  America  is  always  an  evefit  of  geographic  importance 
because  of  his  devotion  to  the  geography  of  this  region  and  his  many  contributions  to  it. 
The  present  work  is  important  not  because  of  any  contribution  to  geographical  theory  but 
for  its  systematic  treatment  of  the  geographic  and  economic  elements  of  Central  America. 
It  is  a  standard  reference  book  on  the  subject,  with  up-to-date  statistics  and  statistical 
analyses  and  explanations,  together  with  an  excellent  map  in  color,  on  the  scale 
I  ;  10,000,000.  Throughout  the  book  there  is  attention  to  the  outstanding  geographical 
controls,  and  this  makes  the  organization  of  the  material  particularly  valuable.  The 
strong  regional  contrast  between  the  Atlantic  and  the  Pacific  slopes  of  Central  America 
is  brought  out  and  forms,  in  fact,  a  dominant  note  in  the  life  of  the  region  from  the  earliest 
settlement  down  to  the  present  time. 
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.The  objects  of  the  /^nerican  Geographical  Society  are  to 
cfiseemmate  geogfi^hiGid  information  by  discus^n,  lectures,  iuid 
blicadotis;  to  establish  in  the  chief  cit\^  of  the  United  States  i 
wli«e  may  be  obtsuned  accurate  informatkwi  on  every  part  of 
globe;  and  to  encourage  sudi  exploring  expeditions  as  seem  likely 
nstlit  in  valuable  discoveries  in  geography  and  the  related  sciences. 

~  The  Americffli  Geographical  Society  is  the  oldest  geographical 
society  in  the  United  States.  WTien  it  was  founded,  in  1852,  there^ 
were  but  twelve  similar  Ktdeties  in  the  world.  Now  it  exchanges 
publications  with  more  than  four  hundred  scientific  associations.  The 
Society  publishes  the  Geographical  Review,  a  quarterly  magazine 
iiiue|U&J^uary,  April,  July,  and  October,  and  a  Research  Series  of 
8cop>e.  It  haa  also  a  large  and  growing  library — (me 
^  important  geogr^hkal  libraries  of  the  w'orld;  thousands 

ol  maps  imd  charts;  and  a  remarkable  collection  of  atlases  ol  the 
sexenteenth,  and  eighteenth  centuries.  ^ 

■  Travelers,  men  of  science,  and  others  properly  accredited  are 
at  the  rooms  of  the  Sodety^^^^y  freely  use  the  book  and 

""^^o  gold  been  fo^HSjj^^he  Society,  the  CtUlum 

Geographical  Medal  ^d'the  Charles  wliit^i  are  s^murded 

from  time  to  time  tu  explorers,  wiitera,  an^mcn  of  science 
contributed  to  the  advance  of  geographic^  knomdedge. 

In  addition  it  aevank  the  David  Livingstone  Centenary  AHp, 
founded  by  the  0^  of  America. 

~  The  qualthoaricu'^ir  fd|pi^ip  are  an  interest  in  eapkmation  ai^ 
vel,  in  the  knowledge,  and  in  the  advance- 

:.of  science. 

:  is  ttititled  to  the  use  of  ^Mi  Hbrary,  reading  aod  map 
lomaaiS^  an  lecteces  and  c^^itions;  to  the  (^^%tphi- 
’  aimfB^xasional  books  and  maps  distributed  by  the 
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